Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



K C i / 3 tL«1 







V. 



I 




DABOLL'S COMPLETE 



SCHOOLMASTER'S ASSISTANT 

BEING A 

PLAIN COMPREHENSIVE 

SYSTEM OF PRACTICAL 

♦ 

ARITHMETIC, 

ADAPTED TO THE USE OF SCHOOLS 

IN THE 

UNITED STATES: 



EXEMPLIFIED AND ll*i.^^TRAT£D IN A MANNER CALCULATED 
TO ENGAGE THE MINDS OF YOUTH IN THEIR STUDY, 
' ' ' A^D IMPART TO THEM A THOROUGH 
KNOWLEDGE OF PRACTICAL 

ARITHMETIC. 



BY NATHAN DABOLL, A.M. AND 
DAVID A. DABOLL. 



NEW-LONDON : 

BOLLES & WILLIAMS. 
1843. 



K C //3^9 



/Harvard 






1/77^-/30 



Entered accordiDg to Act of Congress, in the yeai 1836, by 

NATHAN DABOLL, A. M. AND DAVID A. DABOLL, 

IB the Clerk's Office of the District Coart of Connecticut. 



E. WILLIAMS, PRINTER, 
NEW.LQI^DON, COffN. 



PREFACE. 



This work is designed to furnish Schools with a methodical, comprehen* 
•ive and prac^al system of Arithmetic ; in which it has been the study of 
the Authors to render it a useful and easy text-book for Instructors, and also 
to convey instruction in an easy, concise and familiar manner to the pupil. 
T^e Auliiors are not disposed to derogate the merits of any system of Arith- 
metic now before the public, of which there is a -great variety, and many 
meritoriocis works ; none of which, perhaps, has received a greater share ot 
public patronage than DaboU's Schoolmaster's Assistant : But it must be 
obvious to teachers of Arithmetic, and also to men of business, that Arith* 
metics written some thLrty or forty years ago, hoWevelr complete they were 
considered at that time, are now become more or less obsolete. One ob- 
jection teHlkose whifeh Wt^re written about the time Federal Money was 
coming into use, is, that thiey are too much intermixed with, and contain 
more of the old currtsncy or Sterling Money, than is necessary at the present 
day. Another obje<itk>n to those of long standing is, a deficiency of^ proper 
illustrations of the rules and examples. 

To remedy these defects, a variety of Arithmetics have been compiled by 
different authors and published within a few years past But for the use of 
Schools generally, there are in the opinion of experienced teachers some 
objections to them all : for while the older publications have pursued too 
much of an arbitrary, dogmatic course of instruction ; other more modem 
writers have pursued almost wholly the inductive or mental plan, leaving 
the pupil to solve without proper and concise rules neaJ'ly all questions in 
Arithmetic ; and thus in endeavoring to correct one errOr, have> as regard* 
Common SekaoU) run into another as great. A small introduction to the 
ground rules of Arithmetic, on the inductive or mental plan, lAay bb Useful : 
but considering that our Common Schools are made up {trincipally of the 
children i^ mechanics, farmers, and working-men, whose time, ulotted them 
to obtain a knowledge of Arithmetic and otner branches of literature, is but 
& few months in each year, for a short period of yeafs ; to require them to 
perform the various operations in Arithmetio without plain, concise rules 
and illustrations, is as inconsistent as it woiild be to require each laboring 
man in the community, to make every implement of his particular trade, bo- 
fore he could enter upon the business of his occupation. 

In the execution and arrangement of "DABOLL'S COMPLETE 
SCHOOLMASTER'S ASSISTANT,** now oflfered to the public, it haa 
been the object of the Authors alike to guard against the dogmatic course 
pursued in Arithmetics of long standing, and also the deficiency of concise 
rules, so apparent in some of Uie more modern ones. In this work the Au- 
thors have given a short introduction to the first rules, on the inductive or 
mental plan of instruction, after which, it has been their object to give the 
rules, examples and illustrations, in a manner so clear and familiar as to be 
easily compreneuded by the pupils, and idso, to convey to their minds the 
reason of the same. 

They have also pursued a course of questioning on the rules, which will 
be found beneficial to the pupil, and convenient to the instructor. ^ It is not 
the design of this work, to call forth the deep research of men of scienoe, but 
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rather to derelope to the jaTcnile mind, a plaixii easy and pleasing ascent, in 
the science of practical Arithmetic. 

The arrangement of the rules and examples in this work is such as is be- 
lieved to be the most proper. 

Addition and Subtraction of Federal Money are placed immediately after 
Addition and Subtraction of whole numbera. 

Reduction, Multiplication and Division of Federal Money, with simple 
and concise rules for finding the cost of goods, &c. when the price is an ali- 
quot or even part of a dollar, are placed immediately after Division of whole 
numbera. 

In Reduction Ascending and Descending, the answers to the questions 
are not set down, as they alternately prove each other. 

Fractions, Vulgar and Decimal, have received that attention which their 
importance demands ; being simplified and illustrated in such a manner as 
to render the study of them pleasing and interesting to the pupil. 

In Simple Interest several short rules are given. Also explanatory ob- 
servations, and remarks cm casting Interest on noteS) bonds, &c. where en- 
doraements have been made. 

The rule called Practice is omitted, except so much as is now necessary 
in business. 

That part of the rule formerly called " Tare and Tret" which relates to 
trett, cloff, and suttle, is omitted, it being entirely obsolete. 

A short demonstration of the Square and Cube Roots is given ; and the 
rules for woiking Arithmetical and Geometrical Progression, will be found 
very plain and concise. 

After going through the various rules, a collection of useful and entertain- 
ingquestions is given for exercise. 

The Appendix contains a variety of useful ProUems in Mensuratioik, dtc. 

Also a concise method of B00£-K££PING, adapted to the Business oif 
Farmers, Mechanics, &c. 

Some of the late writera on Arithmetic, have wholly expunged the old cur- 
rency of Sterling Money ; but considering the increasing facilities to com- 
merce, and the contiguity of these States to the British donaiaions; the An- 
thora have thought proper to retain enough of Sterling Money, to show its 
use and nature. 
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ADDITION TABLE: 



2 and 1 


are 


3 


3 and 1 are 4 


4 and 1 


are 


5 


5 and 1 


are 6 


2 and 2 


are 


4 


3 and 2 are 5 


4 and 2 


are 


6 


5and 2 


an 7 


2 and 3 


are 


5 


3 and 3 are 6 


4 and 3 


are 


7 


5 and 3 


art 8 


2 and 4 


are 


6 


3 and 4 are . 7 


4 and 4 


are 


8 


5 and 4 


are 9 


2 and 5 


are 


7 


3 and 5 are 8 


4 and 5 


are 





5 and 5 


aie 10 


2 and 6 


are 


8 


3 and 6 are 9 


4 and 6 


are 


10 


5 and 6 


are 11 


2 and 7 


are 


9 


3 and 7 are 10 


4 and 7 


are 


11 


5 and 7 


are 12 


2 and 8 


are 


10 


3 and 8 are 11 


4 and 8 


are 


12 


5 and 6 


are 13 


2 and 9 


are 


11 


3 and 9 are 12 


4 and 9 


are 


13 


5 and 9 


are 14 


2 and 10 


are 


12 


3 and 10 are 13 


4 and 10 
4 and 11 


are 


14 


5 and 10 


are 15 


2 and 11 


are 


13 


3 and 11 are 14 


are 


15 


5 and 11 


•re U 


2 and 12 


are 


14 


3 and 12 are 15 


4 and 12 


are 


16 


5 and 12 


are 17 


6 and 1 


are 


7 


7 and 1 are 8 


8 and 1 


are 


9 


9 and 1 


are 10 


6 and 2 


are 


8 


7 and 2 are 9 


8 and 2 


are 


10 


9 and 2 


are 11 


6 and 3 


are 


9 


7 and 3 are 10 


8 and 3 


are 


11 


9 and 3 


are 12 


6 and 4 


are 


10 


7 and 4 are 11 


8 and 4 


are 


12 


9 and 4 


are 13 


6 and 5 


are 


11 


7 and 5 are 13 


8 and 5 


are 


13 


9 and 5 


are 14 


6 and 6 


are 


12 


7 and 6 are 13 


8 and 6 


are 


14 


9 and 6 


are 15 


6 and 7 


are 


13 


7 and 7 are 14 


8 and 7 


are 


15 


9 and 7 


are 16 


6 and 8 


are 


14 


7 and 8 are 15 


8 and 8 


are 


16 


9 and 8 


are 17 


6 and 


are 


15 


7 and 9 are 16 


8 and 9 


aria 


17 


9 and 9 


an 18 


6 and 10 


are 


16 


7 and 10 are 17 


8 and 10 


are 


18 


9 and 10 


an 19 


6 and 11 


are 


17 


7 and 11 are 18 


8 and 11 


are 


19 


9 and 11 


an 20 


8 and 12 


are 


18 


7 and 12 are 19 


8 and 12 


are 


20 


9 4ind 12 


an 21 


10 and 1 


are 


11 


10 and 10 are 20 


11 and 7 


are 


18 


ii 1U4 4 

12 and 5 


an 16 


10 and 2 


are 


12 


10 and 11 are 21 


11 and 8 


are 


19 


an 17 


10 and 3 


are 
are 


13 
14 


10 and 12 are 22 


11 and 9 
11 and }9 
11 and h 


are 


20 


12 and 6 
12 and 7 


an 18 


10 and 4 


11 and 1 are 12 


an 19 


iO and 5 


are 


15 


11 and 2 are 13 


are 


22 


12 and 8 


an 20 


10 and 6 


are 
are 


16 
17 


11 and 3 are 14 
11 and 4 are 15 


11 and 12 


are 


23 


12 and 9 
12 and 10 


are 21 


10 and 7 
16 and 8 


12 am 1 
12 and 2 


are 


13 


an 22 


are 


18 


11 and t are 16 


are 


14 


12 and 11 


are 23 


10 and 9 


are 


19 


11 and 6 are 17 


12 and 3 


are 


15 


12 and 12 


an 24 



Signs, A cross + with one line perpendicular and 
the other horizontal, is the sign of addition. It shows 
that the numbers between which it is placed are to be 
added together. It is sometimes read plus^ which is a 
Latin word signif3ring marg. It also denotes a remainder 
after division. 

Two horizontal parallel lines ss, are the sign of equality. 
it signifies that the number before it is equal to the number 
after it. Thus, 100 cents 3sl doUar ; road, 100 cents m 



oqnal to 1 dollar. 5+^= 1^ • re^ ^ '^ "^ tiA^A 
«r are 12. 

Questums. 

)l-f-lQ=l»H a 
S+li=tuw a 
4-f ll=hair n 
fl+ 7=how a 

10+ T=lww m 
4+11 ^bow n 



utgetli'' 



8+3^how mu; T 




























10+O=how man; 1 





SUBTRACTION TABLE. 



5 hom 12 
5 from 13 
5 fiom 14 



3 ftom 4 

5 Utn 



JTSrTo 

e Imts 2 
T Imv* 3 



7 from 10 lure 3 
7 froin 11 lun 4 
7 from 12 Is&Te 6 
7 from 13 Ihts 8 
7 from 14 le»e ^ 
7 ftoifl 15 Iran 8 
7 from IG leiiT* S 



Sign. A Bh'ort horizontal liae — , is the sign of subtrac- 
tion ; it isjisuallyread minus, which is a Latin word signify*' 
ing less. It shows that the nnmber ader it is to be taken 
from the number before it ; thus, 6—2=4, le&d 6 less 3 ia 

oal to 4, or 3 subtracted from 6 leaves 4. 



TABLSS. 



9 



7— 4=how 
9 — ^6=how 
9 — 6=how 
5— 3=how 
8— 4=how 



mAirf t 
many ? 
many T 
many ? 
many ? 
many ? 



10*- Isshow 
18— 8=how 
15— 9=how 
11— 6=how 
13— 9=how 
15— lOrrhow 



many ? 
mamy? 
many ? 
many 7 
many 7 
xaaay ? 



1 8 Dal t4w 
16— 7s=how 
11— 5=how 
9— 4=how 
7— 3=how 
12-H»ar|ioir 



Bdtnjr r 
many 1 
many 7 
many 7 
Buiiy 7 



MULTIPLICATION TABLE. 



2 times 


1 


are 


2 


3 times 1 


are 


3 


4 times 


1 are 4 


2 times 


2 


are 


4 


3 times 2 


are 


6 


4 times 


2 are 8 


2 times 


3 


are 


6 


3 times 3 


are 


9 


4 times 


3 are 12 


2 times 


4 


are 


8 


3 times 4 


are 


12 


4 times 


4 are 16 


2 times 


5 


are 


10 


3 times 5 


are 


15 


4 times 


5 are 20 


3 times 


6 


are 


12 


3 times 6 


are 


18 


4 times 


6 are 24 


2 times 


7 


are 


H 


3 times 7 


are 


21 


4 times 


7 an 28 


2 times 


8 


are 


16 


3 times 8 


are 


24 


4 times 


dare 38 


2 times 


9 


are 


18 


3 times 9 


are 


27 


4 times 


9 are 36 


2 times 10 


are 


20 


3 times 10 


are 


30 


4 times 


10 are 4Qf 


2 times 11 


are 


22 


3 times 11 


are 


33 


4 times 


11 are 44 


2 times 


12 


are 


24 


3 times 12 


are 


36 


4 times 12 ire 48 


5 times 


1 


are 


5 


6 times 1 


are 


• 


7 times 


lare f 


5 times 


2 


are 


10 


6 times 2 


are 


12 


7 times 


2 are 14 


5 times 


3 


are 


15 


times 3 


are 


18 


7 times 


3 are 21 


6 times 


4 


are 


20 


6 times 4 


are 


24 


7 times 


4 are 28 


5 times 


5 


are 


25 


6 times 5 


are 


30 


7 times 


5 are 38 


S times 


6 


are 


30 


6 times 6 


are 


^ 


7 times 


6 are 48 


5 times 


7 


are 


35 


6 times 7 


are 


«8 


t times 


7 are 40 


5 times 


8 


are 


40 


6 times 8 


are 


48 


7 times 


8 are 58 


5 times 


9 


are 


45 


6 tames 9 


are 


54 


7 times 


9 are 68 


5 times 


10 


are 


50 


6 times IQ 


are 


00 


7 times 10 ire 70 


5 times 11 


are 


55 


6 times 11 


are 


66 


7 ttsses 


11 are 77 


5 times 12 


are 


60 


6 times 12 


are 


72 


7 times 


12 are 84. 


6 times 


1 


are 


8 


9 times 1 


are 


9 


10 times 


1 are 10 


8 times 


2 


are 


16 


9 times 2 


are 


18 


10 times 


2 are 20 


6 times 


3 


are 


24 


9 times 3 


are 


27 


10 times 


3 are 30 


8 times 


4 


are 


32 


9 times 4 


are 


36 


10 times 


4 are 40 


8 times 


5 


are 


40 


9 times 5 


are 


45 


10 times 


5are $0 


8 times 


6 


are 


48 


9 times 6 


are 


64 


10 times 


6 are 60 


8 times 


7 


are 


56 


9 times 7 


are 


63 


10 times 


7 are 70 


8 times 


8 


are 


64 


9 times 8 


are 


72 


10 times 


8 are 80 


8 times 


9 


are 


72 


9 times .9 


are 


81 


10 times 


9 are 90 


8 times 10 
8 times 11 


are 
are 


80 
88 


9 times 10 
9 times 11 


are 
are 


90 
99 


10 times 10 are IQQ 
10 times U are llO 


6 times 


12 


are 


96 


9 times 12 


are 


108 


ID times 


12 at« 120 


11 times 


1 


are 


11 


11 times 9 


are 


99 


12 times 


5 are od 


11 times 


2 


are 


22 


11 times 10 


are 


110 


12 times 


6 are 72 


11 times 


3 


are 


33 


11 times 11 


are 


121 


12 times 


7. are 84 


ll times 


4 


are 


44 


11 times 12 


are 


132 


12 times 


8 are 96 


11 times 


5 


are 


55 


12 times 1 


are 


12 


12 times 


9 are 108 


]J times 


6 


are 


66 


12 times 2 


are 


24 


12 times 10 axe 120 


11 times 


7 


are 


77 


12 times 3 


are 


36 


12 times It are IS9 


11 times 


8 


are 


88 


12 times 4 


are 


48 


12 times 


12 are 144 



10 



TABLES. 



Sign, Two short lines crossing each other in the 
form -of the letter X, are the sign of multiplicatiofi ; thus, 
4 X 3=13, signifies that 4 multiplied by 3 is equal to 12. 



Sx2=how many ? 
7x3=how many T 
5x4=how many 7 
6x5=:how many 7 
9x6=how many 7 
5x3=how many i 
4x6=how many f 



Questions. 

2x 8=how many 7 ' 
8x 6=how many 7 
5 X 3=how many 7 
4X 7=how many 7 
8x 6=how many 7 
9x 3==how many? 
7xi0=how many 7 



lOx 8 


12x 


9: 


12 X 


7 


llX 


6 


lOx 


6 


12X11 


12X12 



=how many 7 
=how many 7 
=how many 7 
rhow many 7 
shojr many 7 
=how many 7 
=how many 7 



DlVISlOli TABLE. 



2 in 2, 


1 time 


3 in 3, 1 time 


4 in 4, 1 time i 5 in 5, 1 time 


2 in 4; 


2 times 


3 in 6, 2 times 


4 in 8, 2 times 


6 in 10, 2 times 


2 in 6v 


3 times 


3 in 0, 3 times 


4 in 12, 3 times 


5 in 15, 3 times 


2 in 8, 4 times 


3 in 12, 4 times 


4 in 16, 4 times 


5 ill 20, 4 times 


2 in ]0, 


5 times 


3 in 15, 5 times 


4 in 20, 5 times 


5 in 25, 5 times 


2 in 12, 


6 times 


3 in 18, 6 tiroes 


4 in 24, 6 times 


5 in 30, 6 times 


2 in 14, 


7 times 


3 in 21, 7 times 


4 in 28, 7 times 


5 in 35, 7 times 


2 in 16, 


8 times 


3 in 24, 8 times 


4 in 32, 8 times 


5 in 40, 8 times 


2 in 18, 


9 times 


3 in 27, 9 times 


4 in 36, 9 times 


5 in 45, 9 times 


6 in 6, 


1 time 


7 in 7, 1 time 


8 in 8, 1 time 


9 in 9, 1 time 


6 in 12, 


2 times 


7 in 14, 2 times 


8 in 16, 2 times 


9 in 18, 2 times 


6 in 18, 


3 times 


7 in 21, 3 tim^g 


8 in 24, 3 times 


9 in 27, 3 times 


6 in 24, 


4 times 


7 in 28; 4 times 


8 in 32, 4 times 


9 in 36, 4 times 


6 in 30; 


5 times 


7 in 35, 5 times 


8 in 40, 5 times 


9 in 45, 5 times 


6 in 36; 


6 times 


7 in 42, 6 times 


8 in 48, 6 times 


9 in 54, 6 times 


6 in 42, 


7 times 


7 in 49, 7 times 


8 in 56, 7 times 


9 in 63^ 7 times 


6 in 48, 


8 times 


7 in 56^ 8 times 


8 in 64, 8 times 


9. in 72, 8 times 


6 in 54, 


9 times 


7 in 63, 9 times 8 in 72, 9 times 


9 in 81, 9 times 


10 in 


10, 1 time 


11 in 11, 1 time 


12 in 12, 1 time 


10 in 


20, 2 times 


11 in 22, 2 times 


12 in 24, 2 times 


10 in 


30, 3 times 


11 in 33, 3 times 


12 in 36, 3 times 


10 in 


40, 4 times 


11 in 44, 4 times 


12 in 48,. 4 times 


10 in^ 


50, 5 times 


11 in 55, 5 times 


12 in 60, 5 timfes 


10 in 


60, 6 times ' 


11 in 66, 6 times 


12 in t2, 6 timds 


10 in 


70, 7 times 


11 in 77, 7 times 


12 in 84, 7 timto 


10 in 


80, 8 times 


11 in 88, 8 times 


12 in 96, 8 times 


10 in 


90t 9 ti 


mes 


11 in 99 


, 9 times 


12 i 


in 108, 9 times 



Signs, A horizontal line with a dot above and below 
it, -T-, is the sign of dirision. It shows that the number 
before it is to be divided by the number after it ; thus, 
12-r-4=^3 signifies that 12 divided by 4 is equal to 3. Al- 
so, thedivis or placed under the dividend with a line be* 

tween,--T-» is the sign of division. 
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Questions. 



8^7=how 
42-7-6:=rhow 

63-j-9=rhow 
32^8=how 



quanyf 
many? 
tnany 7 
many 7 
many? 
many 7 
many 7 



77-»-ll=how 
35-f- 7=how 
66-*- 8=how 
84-!-12=how 
09-«-ll=:how 
81-T- 9=how 
108-T-12=how 



many 7 
many 7 
many 7 
many 7 
many 7 
many? 
mai^y 7 



■^=bow many? 
2f =how many? 



Note, The scholar should perfectly understand the signs* 



* TABLES OF COMPOUND NUMBERS. 

Troy Weight. 

By Troy weight are weighed Gold,* Silver, Jewels, and 
all liquors. 

24 grains (grs.) make 1 pennyweight, marked pwt. 
20 pwts. make 1 ounce, *' oz. 

12 ounces make 1 pound, " lb. 



Apothecaries Weight. 

Apothecaries weight is used in compounding medicines, 
but not in selling them. 

20 grains (grs.) make 1 scruple, marked 9 

3 scruples make 1 dram, " 3 

8 drams make 1 ounce, " S 

12 ounces make 1 pound, " lb. 

Avoirdupoise Weight. 

Avoirdupoise weight is the common weight, used in 
weighing all coarse and drossy goods, grocery- w^res, and 
all metals except gold and silver. 



* Tbe fineness of Gold is tried by fire, and is xeckoned in carats^ by which is 
vnderstood tlie 94th part of any quantity. If it lose nothing in the trial, it is call- 
ed 94 carats fine : if it lose 9 carats, it is called 99 carats fine, which is th9 stisad 
aid of gold coin. 

Sflver which loses nothing in trial, is accounted 19 ounces fine. The standard 
for sHver coin is 11 oz. 9 pwtp. of fine silyer and 18 pwts. of copper melted to- 
gether 
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16 drams (dr.) make 1 omice, marked oz. 

16 omices make 1 ponnd " lb. 

28 poimds make 1 quarter of a hund. weight, qr. 
4 quarters make J hundred weight, marked cwt. 
20 cwt. make 1 Ton, « T. 

Note, By this Table it will be perceived that a hun- 
dre4 weight is 112 pounds ; but in many places, especial- 
ly in seaports, traders buy and sell by the 100 lbs. which 
is also established by law in several states: 

Cloth Measure. 

Cloth measure is used in measuring all kinds of cloth, 
la.ce. 4^c. 

2} inches (in.) make 1 nail, marked na. 

4 nails make 1 quarter of a yard, '< qr. 

4 quarters make 1 yard, " yd. 

3 quarters make 1 Ell Flemish, << £.FI. 
$ quarters make 1 Ell English, " £.£. 
6 quarters make 1 Ell French, *< E.F. 

Dry Measure, 

Dry measure is used in measuring grain, salt, fruit, coal, 
roots, seeds, oysters, &c. 

2 pints (pt.) make 1 quart, marked qt. 

8 quarts make 1 peck, '* pk. 

4 pecks make 1 bushel, " bu. 

Note. A gallon, dry measure, contains 268| cubip 
inches ; a bushel contains 2150|- cubic inches. 

Wine Measure, 

Wine measure is used in measuring all spirituous liquors, 
molasses, vinegar, oil, &c, 231 cubic inches make a 
gallon. 

4 gills (gi.) make 1 pint, marked pt. 

2 pints make 1 quart, ** qt. 

4 quarts make 1 gallon; " gal. 

31^ gallons make 1 barrel, ^' bl* 

42 gallons make 1 tierce, <' tier. 

63 gallons make 1 hogshead, " hhd. 

2 hogsheads make 1 pipe, « P. 

2 pipes pake 1 ton, " T. 



Long Measure. 

Long measure is uaed in measuring distances, or other 
things where leugth is considered, without regard IQ 
breadth. 

3 barley-corns (b.c.) make 1 inch, marked in. 

12 inches make 1 foot, " ft. 

3 feet make 1 yard, marked yd, 

5^ yards or 16} feet make 1 rod, pole, or perch, rd. 

40 rods make 1 furlong, fur. 

8 furlongs or 320 rds. make 1 mile, M. 

3 miles make 1 league, Ij« 
69} statute miles make 1 degree, ? 

360 degrees the circumference of the earth. 

Note. In measuring the height of horses, 4 inches 
mal^e \ handi. In measuriog depths, 6 feet make 1 fathom. 

Land or Square MMsme* 

Square measure is used in measuring land and any oth^r 
jthing where length and breadth only are considered. 

^44 square inches make 1 square foot. 

9 square feet m&ko 1 square yard. 

90\ square yards or 272|- square feet make 1 square rod. 
^0 square rods make 1 rood or quarter of an acre. 

4 roods or 160 square rods make 1 acre. 
,640 square acres make 1 square mile. 

Note, Gunter's Chain, used in measuring distances, is 4 
rods in length, containing 100 links, eaeh link being 7^^ 
inches in length. 25 links make 1 rod. 

Solid or Cubic Measure, 

Solid or cubic measure is used in measuring things that 
have length, breadlh, and thickness. 

1728 solid inches make 1 solid foot. 
40 feet of round timber, or > 1,^1*^ 1^ j 

50 feet of kewn timber. \ ""*• ^ ^ " ^^- 

27 solid feet make 1 solid yard. 

2 
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Time, 

Time is naturally divided into years, by the revolution of 
the earth round the sun ; and into days, by the r^volntion 
of the earth upon its own axis. 

60 seconds (s.) make 1 minute, marked m. 

60 minutes make 1 hour, ** h. 

24 hours make 1 day, " d. 

365 days make 1 year, " yr. 

^ALSO — 

7 days make 1 week, " w. 

4 weeks make 1 month, f^ mp. 

13 mos. 1 d. and 6 hours make 1 Julian year. 

12 Calendar months make 1 year, ^' yr. 

Thirty* days hath September, 
April, June, and November, 
F.ebru^ary twenty-eight alone, 
All the rest have thirty-one. 

Bissextile or leap-year comes once in 4 years, in whic^ 
February hath 29 day$. Not^e, When a year can be dir 
vided by 4 without a remainder, it is leap-year. 

Circular Motion, 

Circular motion is the motion of the earth and other 
planets round the sun ; and is applied to latitude an4 l<mr 
gitude. 

60 seconds ('^) make 1 minute, marked ^ 

60 minutes make 1 degree, " 9 

30 degrees make 1 sign, '* S 

12 signs, or 360 degrees, the whole great circle of th^ 
Zodiac. 

Denominations of things not included in the foregoing Tables. 



12 single things 


make 1 dozen. 


12 dozen 


make 1 gross. 


12 gross, or 144 dozen, 


make 1 great gross. 


20 single things 


make 1 score. 


5 score 


make 1 hundred. 


200 lbs. of Beef or Pork 


make I barrel. 


112 lbs. of Fish 


make 1 qijintal. 


24 sheets of Paper 


make 1 quire. 


20 quires 


make 1 ream. 



ARITHMETIC. 



1 Arithmetic is the art, or science, of compaUng by 
nmnbers. It has five principal Rules for its operation^ 
riz. : Numeration, Addition^ Subtractionj Multiplication^ 
and Division. 



NUMERATION. 



a. Numeration teaches how to read aiid write numberi^; 

3. A single or individual tUng is called a unit. 

4. The following are the ten characters 'used in compu- 
tation; 

A unit or one, written 1 6. The nine first of these char- 
acters are called significant fig- 
ures or digits ; and have each of 
them a simple and a local value. 

6. When standing separately 
or alone they express ; or repre- 
sent their simple value only ; viz* 
one, two, three, four, five, ^c. 

7. But when placed or loca- 
ted with other figufes, they have 
a local value, accordLing to the 

place they stand in ; counting from the right hand towards 
the left. For example, the number one hundred and eleven 
is made by repeating the figure 1 three timiesi 

Thus, ill. The 1 on the right hand in the unit's place 
represents its simple value of one only. The same figure 
located in the second place towards the left hand, is in- 
creased in its value ten times, and now counts one ten, be- 
cause it stands in the place of tens : and the same figure 



Twdi 
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Three, 




3 


Fdur, 




4 


Five, 




5 


Six, 




6 


Seven, 




7 


Eight, 




8 


Nincj 




9 


CSpher, 








16 NUMERATION. 

again located or placed in the third place towards the left, 
is increased in its value one hundred times, and now counts 
one hundred, because il stands in the place of hundreds. 
And one hundfed, one ten, and one unit, make one hundred 
and eleven. 

8. Hence it appears that any figure in the unit's place, 
expresses its simple value only, or so many ones ; but in 
the second place, or place of tens, it becomes so many tens, 
or ten times its simple value ; and in the third |dkce, or 
plaoa of hundreds it becomes a hundred times its simple 
value, and so on, as in the following 



f 



Numeration Tahta 

^S g,S,g » . 1— OaeuBit. 

" " S'S'* ^ 1 ---aiea* and limit, or twenty^ne. 



0133 hundreds, 2 tens and 1 unit, or throe hujl* 
) drcMl and twenty-one. 

^ 2 1 < ^ thous. 3 hunds. two tens, one unit, ok iaii^ 
fi thous, three hand, and twenty-one. 

^ 2 1 s ^ teBa of thoQs. 4 thousands, or AUtf-idai 
\ thous. three hund. and twenty-one. 

Q Q ) 6 bund, of thous. five tens of thous. four 
( thous., or six hund. and fifty-four thous. 

7664321 ^^ millions 6 hundred and fifty-four thousand 
• t o ^ I ^ three hundred and twenty-one. 

87000000 i ^^^o^°'>^^^^^>'")'^B^^Uions, oreighty-MTeii 
* J millions. 

987000000 5 ^^^^^<1* <>f nullionSfS tens ofmiUions, Tmii- 

^ lions, of 987 millions. 

12^4^678 9 — 123 millions 456 thousand 789. 
87964538 4 — 879 millions 645 thousand 384. 



.iVbfe.— There are two methods of expressing numbers shorter than writing 
them in words, viz : The method oif ezp^Qssing numbers by letters, called the Ro- 
■Mn metliod of computation; ^Hiich was myented and used bT the Boaaam. Bat 
at this day it is seldom used except in numbering chapters in books, Ac. 
, The method of eomputine by figures, as above, was invented and used ^ the 
Axabs, snd afterwaids was mtirodxiced into Sorope, and thence into this coswUti 
and is now in general use in all parts of the civilized world. This is called the 
A«thle method of computation^ bacanse it was tDV«nsad by the Arafaa. 
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9. The cipher, when standing alone, signifies nothing ; 
but when placed on the right hand of the significant in- 
ures it increases their value in a tenfold proportion.— 
Thus 1, with a cipher annexed to it, becomes 10, ten, 
because 1 is thereby removed into the tens' place, and 
with two ciphers annexed, it becomes 100, one hundred, 
the 1 being now removed to the place of hundreds, ^c. 

ID. To redd numbers, or to know ike vcdm of ahy number 
of figures. 

RULE. i. Begin at the right hand and numerate to- 
wards the left, by saying units, tens, hundreds, thousands, 
&c., as in the Numeration Table. 

2. Then to the simple value of each figure join the 
name of its place, beginning at the left hand and reading 
to the right. 

EXAMPLES. 

Readjhe fotlowing nuHibefh 

124 One hundred and twenty-four. 
365 Three hundred and sixty-five. 
4628 Four thousand six hundred and twenty-eight. 
54026 Fifty four thousand and twenty-six. 
144321 One hundred and forty-four thousand three hun-^ 
dred and iwehty-one; 
5684568 Five millions six hundred eighty-four thousand 
five hundred and sixty-eight. 
For convenience in reading large numbers, it is th<d 
usual Aiethod to point them off into periods of three fig- 
ures each, as follows :. 

879 Eight hundred seventy-nine. 
879 000 Eight hundred seventy-nine thousand. 
879 000 000 Eight hundred seventy-nine millions. 
987 854 321 Nine hundred and eighty-seven millions, 

eight hundred and fifty-four thousands 
three hundred and twenty-on^. 

11. To write numbers. 

RULE. 1. Begin at the right hand and write the num- 
bers according to their proper value in numeration : that 
is, write units in the place of units, tens in the place of 
tens, &c. 

2* 
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2. Observe tlvrvys to supply those places witb ciplierii^ 
#bich are omitted in the question, in their proper order. 

EXAMPLES. 

Write, in figures, the followitig iitimbers. 

1 . Two hundred and ^yq. 

We begin at the right hand and write units in the place 
of units ; thus, 5 ; there are no tens, therefore we supply 
the place with a cipher, 05 ; next we write down the hun*^ 
dredsv205. 

2. Thirt5r,.lhreb: 

3. Eight hundred and thirty«three. 

4. One thousand eight hundred and thirty-three. . 

5. Forty-five thousand six hundred. 

6. Three hundred and forty-fivJB thousand six hundred. 
T. Nine millibhs four thoiisaidd one hundred and twenty- 
eight. 

8. Eighty-seven millions, nine hundred thousand. 

9. Nine hundred and seventy-eight millions, three hun- 
dred and sixty-five. 

When numbers, consisting of many figures, are given to be read, it will 
be found convenient to divide them into periods of six figures each, calling 
the first or right habd period that of units ; the Mcona that of miUioiis] 
the third billions ; the fourth trillions, &c. as in the following 

TABLE. 

. * ■ . 

n « R n ji 

o s is o g 

3 3 s 5 -3 J 

*^«*-««» ©r^s- *svwS« s 

oo.Sg .o3S ®9§g S. 

o^CSh s'S-^ig. a^?35iB qS 

SSe->?S Jan^S SSSwS 1^8 

«*aoo*sJ25^ ^2°*ttar/; 'sSo'a'ar/i Ss? 

• «'S*8-'0 w-s-SioWSz; «2'S'3«^5 «^'8" 
Jogg'SiJ fi*Ss8e^ i§®SSs3 J^gS.. 

'ObS'OmH4 t3aBd*OaBM 'vns'OBBrs tSass'Onii 

Sa&dSs S0ogaI3 sS5sS>^ SalsS.l 

WE-'t-'Wt-'E-' Wt-E-ifflt-CQ WE-'HWE-'a K £-• E-" W H D 

465219, 67839 1, 54367 5, 213428 

L 11 I 11 I I ■! 11.^ .A ^iii ■ I I ^ i.wi m ■■ w I I ■■ I «ii 1.^ ■ I 1^ I , a I 

4th Period 3d Peribd 2d Period Itt Peziod 

or or or or 

Period of Tiflions. Period of BUlions. Period of Millions. Period of Units 

The foregoing naniber is read thus, 465 kl^outand 219 tiillions, 678 thou 
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niid M bimoai, 543 thdosaJid 675 ifeiUioas, 213 tlio«i«n4 ibur himdnd 
and twenty-eight. 

Trillions is succeeded by Qaatrillions, QuintillionSt SextilHon8« Septtl* 
lions, Octillions, Nonillions, Decillions, UndeciUions, Duodeeillions, dec. 

N. B. Billions is substituted for millions of millions ; trillions for mil' 
lions of millions of millions ; qwstrilliona for millions of millions of millions 
of millions, &c. 



Questions. 

1. What is iLiithmetic ! How many 7. Wben placed or located with other 

principal rules has it for operation T figures what value hare thev ? * 

3. What does numeration teach? 8. What does any figure in the first 

3. What is a single or individual thing place ; or place of units express 7 What, 
caUed t In second place or place of tens ? What 

4. What are the characters made use in the third place 7 

of in computation ? 0. What does the cipher signify or re- 
ft. What are the nine first of these present? 
characters caUed ; and what values have 10. What is the rule for reading nam- 
they? bers? 

. 6. When standing separately or alone, 11. What is the rule for writing num- 

Mrtoit value do they express ? bers ? 



ADDITION. 

1. If you hare two apples in one hand^ and one in the 
bther, how many have you in both 1 

2. if ^ou have four pins in one hand, and James puts in 
Ihree more, how many will you then hare ? 

3. If James has five apples, and George has four^ how 
faiany have they both together ? 

4. Thomas gave nine cents for a purse, and had five cenis 
left to put into it ; how many cents had he at first ? 

5. A boy paid twelve cents for paper, and five cents for 
quills ; what was the amount paid for both ? 

6. If you had twelve cents, and should find six more, how 
many would you then have ? 

7. Peter bought a book for ten cents, and sold it again 
so as to gain six cents ; how much did he get for it ? 

8. A farmer sold seven cows, and had nine left ; how 
many had he at first ? 

9. A man bought 12 bushels of corn for nine dollars, and 
10 bushels of rye for seven dollars, how much did he pay 
for both? 

10. If you have three cents in one hand, two cents in the 
other hand, and five cents in your pocket, how many do 
they all make ? 

11. If you gyr^ twelve cents for a knife, eight cents ks 
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an ink stand, and five cents for quills, how many cents da 
they all come to ? 

How many are 12, 8, and 5 ? 



SIMPLE ADDITION 

Simple Addition teaches to boUect, of put togethei', 
several smaller numbers of the same denomination into 
one sum ; as $8 and $4 in one sum are $12. 

RULE. 

. 1 . Write the numbers, units under units, tens under tens, 
&c. and draw a line under them. 

2. Begin at tfie right hand, or column of units, and add 
up every figure in that column, and if the amount does libt 
exceed nine, write it under the column ; but if the amount 
be greater than nine, set down the right hand figure or 
units, and carry the left hand figure or figures, which are 
tens, to the next column of tens : proceed in the same 
manner through every column or row^ and set down the 
whole amount of the last. 

Proof. Begin. at the top of the ^um and reckon the 
figuVes downwards ; br, cut off the upper line of figures, 
and find the amount of the rest, then if the amount and 
upper line, when added, be equal to the sum total, the work 
is supposed to be right. 

EXAMPLES. 

1. What is the whole ^umof 312 dollars, 32 dollars, 511 

dollars, and 123 dollars ? 

Operation. We write the numbers one under another, 

so that units may stand under units, tens 
under tens, dec. We then add up the col- 
umn of units, dius, 3 and 1 are 4 and 2 are 
6 and 2 are 8, which we set down under the 
column of units. We next procei^d to add 
up the column of tens. 2 and 1 Rt'e 3 and 
3 are 6 and 1 are 7, which we write under 
the tens. 

We then add up the column of hundreds 
in the same manner and find the amount to 

be 9, which we set down, and the woirk is done. 
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Ans. 9 7 8 
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2. Add tog«llker the following numbers, riz : 597, 236, 
53 mnd 439. 

« . . We add up the units, thus, 9 and 3 are 12 
'c S .f and 6 are 18 and 7 are 25 units. (=2 tend 
j§ ^ p jind 5 units.) We set down the right hand 
5 9 7 figure 5, units under the units, and cany or 
2 3 6 add the left hand figure, 2 tens, in with the 
5 3 other tens. Thus, we carry 2 to 3 are 5 and 
4 3 9 5 are 10 and 3 are 13 and 9 are 22 tens, set^ 
■ ■ ting down the right hand figure 2 under the 

13 2 5 tens, and carrying the lei^ hand figure 2 hun- 
dreds to the hundreds ; thus, carr^ 2 to 4 aref 



6 and 2 are 8 and 5 are 13, setting down the whole amoin>t. 
(3) <4) (5) (6) 

4 
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22 ADDITION. 

(10) (U) 

2446508736 9706443962 

4503260975 853085627 

5816953049 49506439 

8909 767085 90 7 680463 

9073843098 509208 

7657982433 914091 



12. Add together the following numbers, 152, 143, 56, 
25 and 8. Ans, 384. 

13. Find the sum total of 536, 213, 118, 95, 25 and 13. 

Ans, One thousand; 

i4. What is the whole amount of 3482, 783645; 318, 

7530 and 9678045 added together ? Ans. 10473020. 

15. Add together the following numbers, 1118, 1469, 
784645 and 956684. Ans. 1743916. 

16. What is the sum total of 1650 dollars, 1975 dol- 
lars, 146 dollars, 3125 dollars, 918 dollars and 560 dol- 
lara 1 Ans, $8374. 

17. Find the sum of 8301, 9461, 12648, 1275 and 
8316. Ans. Forty thousand. 

iS. What is the whole sum of 1 0356, 204560, 126432, 
84031, 978402 and 8596218 1 Ans. 9999999. 

19. Find the amount of the following sums of money,* 
viz : 78 dollars, 48 dollars; 68 dollars, 58 dollars, 35 dol- 
lars; 85 dollars, 94 dollars and 34 dollars. Ans. $500. 

20. Add 784645, 97632, 548301, 750562 and 318860 
into one sum. Ans. Two millions ive hundred thousand. 

21. What is the sum total of the following numbers, viz : 
Four hundred and eighty-six, 

Five thousand five hundred and eight. 
Eighty-four thousand five hundred. 
Eight hundred and eleven thousand, 

Eight millions and thirty-isix ? 

Ahswer, 8901530. 

22. Write down and add together the following niun-> 
befs. Tit : Nine hundred and twenty-seven. 

Two thousand three hundred and forty- eight. 
Fifty-two thousand six hundred. 
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Tbree hundred and twenty-five taonsand, 
Nine miUions two hundred thousand, 
Seyentjr-nine millions three hundred a nd nineteen. 

Answer f 88581194. 

MORE EXAMPLES FOR EXERCISE. 

1. A certain farm is divided into five lots ; the first 
lot contains 114 acres, the second 98 acres, the third 12$ 
acres, the fourth 215 acres and the fifth 168 acres ; how 
many acres does the whole farm contain ? Ans, 720 acres. 

2. Gener^ Washington was hgrn in the year 1732, and 
lived to be 67 years of age ; in what year did he die ? 

Ans. 1799. 

3. What number of dpUars are in six parcek, each con- 
jtaining 25479 dollars? Ans. 152874 dollars. 

4. If one quarter of a ship and cargo be worth twelve 
thousand four ' hundred and forty-eight dollars, what is the 
whole ship and cargo worth ? Ans. 49792 dollars. 

5. If one man own one-sixth of a bank, and his part 
.cost 25000 dollars, what is the bank worth at that rate 1 

Anj. 150000 dollars. 

6. The distance from Portland, in the State of Maine, 
fo Boston is 118 miles; thence to Hartford 100 miles ; 
^ence to New- York 123 miles ; thence to Philadelphia 
90 miles ; thence to Baltimore 100 miles ; thence to 
Washington 38 miles ; thence to Richmond 123 miles ; 
thence to Raleigh 165 miles; thence to Charleston 256 
miles ; thence to Savannah 113 miles. How many miles 
from Pordand to Savannah ? Ans. 1226 miles. 

7. A man divided his whole estate equally a^iong his 
five children, giving each one three thousand six hundred 
and forty-five dollars ; what did his whole estate amount 
to? Ans. 18225 dollars. 

8. If from the creation of the world to the flood were 
1650 years ; from that to the calling of Abraham 427 
years; from that to the building of Solomon's Temple 
d09 years ; from that to the foundation of Rome 286 years ; 
from diat to the birth of Christ 752 years ; how many 
years firom the creation of the world to the biith of Christ ? 

4ns. 4004. 



S4 FEDSIUL MONEY. 

9. What is the Bum of twenty-fivQ ; five huftdred md 
thirty-six; eight thousand eight hundred; fiAyniix thou- 
sand ; nine hundred and eighty-four thousand ; eight ail- 
lions ; seventy-nine milhons and forty-five ; five hundred 
eighteen millions ; nine hundred seventy-six millions eight 
hundred forty-four thousand five h^ndred and sixty-eight ? 

Ans. 1582893974. 



Questions, 



What does Simi)le Addition teacj^ ? do 1 If it exceeds 9 what would yott set 
HdW do you write tlie numbers to be down? How do you set down the 

added? amount of the last row ? How do yon 

Where do you begin to add J {trove addition 7 

If the amount of any column when ad- What is the sign of addition ? 

>ded does not exceed what do you* What is the sign of equality I 



FEDERAL MONEY. 

Federal Money is the coin or currency of the United 
States. This is the most simple and easy of all curre^ 
cies. It increases in a tenfold proportion like whole num? 
feers. 

Thus 10 mills (m.) make 1 cent, marked c, 

10 cents make 1 dime, d. 

10 dimes, or i ^ ^^j, , 

100 cents, 5 • 

10 dollars make 1 Eagle,* £. 

Hence it follows that any sum in federal money may b$ 
performed as in whole numbers 

The dollar is the money unit ; and to distinguish doUar^ 
from the smaller denominations, a point, or comma (,) cal- 
led a separatriX) is placed between them and the other in- 
ferior denominations ; consequently, the first figure at ihm 
left hand of the separatrix is dollars and the rest are eagles. 
And the first figure at the right hand is dimes, the second 
cents, and the third mills. 
But as the denominations of this Money in<^ease ia a 

* The Eagle is a gold coin. l>oB«n and ^Bmes are allrer eelfts, and cents at* 
oeiner "Coins. These are real coins. There are idso telf £agleS| half dollaxa^ 
half dimes, and half cents, real coins. 

There is no coin so snail (M the aUl, that being emfimafl^naiy. Mmiflvaa* 
tmcted from MlUe, th6 Latin for thousands; cent from centum, the Latin for 
^"^dMds i and dime from disme, the French for tenth. 
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▲DDITIOW OF rSDSRAL MONEY. Ibv 

ienfdd Jprc^portioii like whole numbeTs, it is evident that all 
the figures at the left of the separatrix, may be called dol- 
lars, and those at the right, cents and mills. That is, the 
first two at the right, cents, and the third mills ; and this is 
the usual way of expressing it in commercial business. * 



ADDITION OF FEDERAL MONEY. 

RULE. 

1. Write the niunbers, dollars under dollars, dimes 
under dimes, cents under cents, &c. and add as in whole 
numbers. 

2. Then place the separatrix in the sum total, exactly 
under the separating points above. 

EXAMPLES. 



$• d. t. m. 


$. d. c. m. 


$. d. c. m. 


2 4 1, 5 6 8 


1 3 5 7, 5 7 9 


9 8 7, 2 5 6 


I 4 3, 4 3 6 


5 4 7 8, a 4 8 


3 4 6, 4 1 6 


5 6 8, 1 2 3 


3 1 4 2, 2 3 1 


6 5, 7 5 


6 4 2, 3 4 2 


8 7 9 4, 9 8 7 


1 2 5,. 3 7 4 


4 1 0, 6 7 1 


2 3 5 3, 7 3 6 


4 1 2, 2 5 


3 6 5, 3 5 4 


6 7 3 4, 3 5 3 


8 7 9, 4 9 5 


2 3^ 4 1, 4 9 4 


■ 





Note. In writing down dollars and cents, when the cents 
are less than 10, put a cipher on the left, or in the tens' 
place ; thus, 4 dots, and 6 cts. are written $4,06, &c. 

$. cts. m. 

4. What is the sum total of 112 dels. 9 cts., 1 1 2, 9 

35 dollars 91 cents and 3 mills, 3 5, 9 1 3 

48 dollars 75 cents and 4 mills, 4 8, 7 5 4 

And 105 dollars 7 cents and 5 mills ? 1 5, 7 5 

Ans, 3 1, 8 3 2 
equal to 301 dollars 83 cents 2 mills, which may also bo 
read either of the following ways, viz : 30 eagles 1 dollar 

8 dimes 3 cents 2 miUs, or 301 dollars 8 dimes 3 cents 2 
mills, or 30163 cents 2 mills, or 301832 mills. 

5. What is the sum of 57 dollars 20 cents, 6 dollars 2 
cfiHts, 81 dollars 16 cents, 70 dollars 19 cents, 62 dollars 

9 cents, and 55 dollars 3 ceikts ? Ans. $331,69. 

3 



^6 SUBTRACTION. 

6. Find t)ie sum of 20 cents, 40 cento, 30 cento, 50 cento, 
and 60 c^nto. Am, 2 dollars. 

7. Add together 311 dollars, 48 dollars 9 cento, 225 dol* 
lars 13 cento, 44 dollars 3 mills, and 13 dollars 84 cento 
and 5 mills. Ans, $642,068. 

8. A merchant is indebted to A $145,91, to B $345,11, 
to C $918,85, to D $1144,75, and to E $1690,84; what 
^s the whole an^punt of his debts ? Ajis, $4245,46. 

9. If one third of a vessel be worth 10145 dollars 95 
cents^ what is the whole worth at' that rate? Ans, $30437,85. 

10. Wh|t is the sum* of 325 dollars 41 cents, 695 doU 
iars 5 c^nfes, 84 dollars, 411 dollars 18 cents, 725 dollars 
58 cento 5 mills, and 123 dollars 70 cents 5 mills ? 

Ans. $2364,93. 

11. A received 411 dollars, 88 cents and B received just 
.three times as much money as A received ; how much mo- 
ney did B receive ? # Ans, 1235,64. 

12. B paid me $98,56, C paid me just four times af 
much as B, and D paid me just as much as B and C both ; 
pan you tell how much money D paid me ? Ans. $492,80*. 

1-3. If one eighth of a bank be worth thirty-two thousand 
five hundred and twelve dollars forty-five cento, what are 
four eighths, or one half of it, worth at the same rate ? 

Ans. $130049,80. 



Questions. 

.^ani«t is Federal Money ? How does What are the rest ? Whajt is the first 

it increase ? How many mills make a figure on the right hand of the separa- 

cent? How many cents make a dime ? trix? The second? ThethitH? What 

How many dimes make a dollar 1 Hqw may all the figures on the left of the 

many dollars make an eagle? How separatrixbe called? What will b^ the 

many cents make a dpUar 7 first two on 'the rfght? What'the third ? 

Wliich is the money unit ? How are How do you write the numbers ? How 

dollars distinguished from the smaller do you add ? Where do you place the 

d^Bnpmin'atioDs ? What is the first fig- separatrix in tlie sum total ? 
ure on the left hand of the separatrix? 



SUBTRACTION. 

1. George had 10 apples and gave 6 of them to Henry, 
how many nad he left ? Ans. 4. Why ? Because 6 taken 
from 10 leave 4, or 4 added to 6 make 10. 

2. A boy halving 9 cents paid 5 for apples, and lost the 
remainder, how many did he lose ? 



SUBTRACTION. ^ ^7 

3. James had 12 apples and John 7, hole inany more had 
James than John ? 

4. Peter has 9 cents and wishes to buy a book Worth 17 
cents, how many cents does he lack? 

5. A merchant bought a box of goods for 10 dollars and 
sold it for 17 dollars, how much did he gain ? 

6. James bought a book and pencil for 14 cents ; he gate 
9 cents for the book : what did the pencil cost ? 

7. Stephen sold a knife for 16 cents, which was 7 cents 
more than he gave fpr it ;^ how much did he give for it ? 

8. A boy being asked how old ii^ was,- said that he was 
7 years younger than his brother whose age was 16 years, 
how old was he ? 

9. If you had 17 cents and should lose 8 of theitj, how 
many would you have left ? 

10. A man owed 16 dollars and paid 9 dollars, how much 
remains due ? ^ ' 

11. A lady took with her 15 dollars to buy goods and 
returned witli 6 dollars, how much did she lay out f 

12. A farmer bought a cow and calf for 19 dollars, and 
afterwards sold the calf for 5 dollars ; what did the cow 
stand him in? 

is. A market woman had 30 oranges and sold 15 of 
them, how many had she left ? 

14. A certain school contains 40 scholars 15 of whomi 
are girls ; how many boys are there ? ^ 

The scholar may now proceed to the following Rule 
Itnd Illustration. 



SIMPLE SUBTRAClTION. 

Shnple Subtraction teaches to take a less number froni 
b greater ; or to find the difiference between any twd 
numbers of the same name or denomination ; as 5 dollars 
iSubtracted from 8 dollars, the remainder id 3 dollars; 

RULE, 

L Write the less number under the greater, so that 
units iqay stated under units^ t^ns undeir tens, ^c.« and 
draw a line under them. 



2. Begin with the units and subtract each figure in the 
lower line from the figure over it ; and set down the re* 
mainder. 

3. When any figure in the l^wer line is greater than 
the figure above it, add 10 to the upper figure and from 
that amount subtract the lower figure and set down the re- 
mainder ; observing when you so increase the upper num- 
ber by 10 always to add 1 to the next lower figure before^ 
subtracting, and thus proceed until the whole is finished. 

Proof. Add the remainder to the less number, and if 
the sum be equal to the greater number, the work is rights 

Note. The greater number is sometimes called the 
minuend, and the smaller the subtrahend. 

EXAMPLES. 

1. What is the difiference between 1856 and 643 ? 

Oper&tion. 

Minuend 1856 We place the less number under thd 

Subtrahend 642 greater^ units under units, tens under 

^ "- * tens, &c. then take 2 units from 6 units 

Difference 1214 leave 4 units ; and 4 tens from 5 tens 

leave 1 ten ; and 6 hundreds from 6 
hundreds leave 2 hundreds, and nothing from 1 thousand 
leaves 1 thousand; and the answer is 1214. 

2. Subtract 528 from 873 and how many remains ? 

Greater num. 873 It is evident ^e cannot take 8 units 
Less number 528 from 3 units, but will suppose the up- 

-^- per number 3 to be increased by 10, 
Remainder 345 that is, we will take 1 ten off of the 7 

— tens, and add it to the 3 units, making 
Proof 873 13, and then subtradt 8 from 13, leaves 

5. (We have now borrowed I tert 
from the 7 teiis, and in reality it is only 6 tens from which 
we are to subtract the 2 tens in the lower number.) We 
will now carry or add 1 to the next lower figure 2 tens, 
makes 3 tens ; and 3 from 7 leaves 4. Then subtract 5 
(hundreds) from 8 (hundreds) leaves 3 (hundteds) and the 
work is done. 

Note. It will be seen that carrying 1 to the lower figure 
2 tens and subtracting it from the 7 tens produces the 
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same effect ; and is more convenient in practice than ii 
would be to consider the upper figure (7 tens) from which 
we borrowed 1 ten ; to be only 6 tens, and subtracting the 
lower figure, 2 tens from it ; thus, 2 from 6 leaves 4, the 
same as above. Hence is derived the Rule. '* When the 
lower figure is greater than the figure above it add 10 to the 
upper figure," &c. 

Proof, The remainder and less number added together 
are equal to the greater number, therefore the Work is right. 



Greater number 856 
Less ntimber 723 



Remainder 



133 



Minuend 4778 
Subtrahend 987 



Difference 3791 



From 
Take 



47784 

4775 



Remains 43009 



From 72157 
Take 13148 



Remain. 



7 

807647 
174348 



5768475 
857643 



9 

14678933 

7459786 



10 

From 516745 
Take 200000 



Rem. 



11 

looodob 

909000 



12 \i 

ibOOOti 45662666 
8 5777778 



14. Ftt)m 784656 take 645485 

15. From 913417 take 246751 

16. From 5456841 take 1209825 

17. From 3356948 take 2468009 

18. From 479660 take 146327 

19. From 1000000 take 127653 

20. From 1225683 take 225684 

21. From three millions take one million five hundred 
^ousand. Ans, 1500000. 

22. If the minuend be 95657 and the subtrahend 84465 
what is the difference or remainder ? Ans, 1 1 192. 

23. If the minuend be 1002243 and the subtrahend 
667788 what is the remainder ? Arts. 334455. 



Ans. 139171. 

Ans, 666666. 

Ans. 4247016. 

Ans, 888939. 

Arts, 333333. 

Ans, 872347. 

Ans, 999999. 



30 8ht»iB AxriitiiAeTtoN. 

24. From fifty-five thouBand and thirtjr-aix take fire thou* 
sand and twenty-one. Ans. 50015i 

25. Can you tell me the difference between one millknl 
and nine hundred and ninety-nine thousand ? 

Ans. One thousand. 



EXERCISES IN ADDITION AND SUBTRACTION. 

1. A man bought a ship for 25311 dollars, knd sold het 
for 34728 dollars^ what did he gain by the purchase t 

Ans. 9417 dollars. 

2. How much is 1200 greater than 365 and 721 added 
together? -An J. 114. 

3. If I have 3541 dollars, and pay A 1200 dollars and 
B 975 dollars out of it, how many dollars shall I have 
left? Ans, 1366. 

4. What number added to 9709 will make 10000 ? 

Ans, 291; 

5. General Washington was born in the year 1732 and 
died in the year 1799, how old was he when he died? 

Ans. 67. 

6. The whole population of the six New-England States 
in the year 1800 was 1,232,454 > in 1830 it Was 1,954,220 ; 
what was the increase in 30 years ? Ans. 7^1766. 

7. What other numbers with these four, viz : 21, 32, 16, 
and 12, will make 100? Ans. 19. 

8. A gentleman's whole estate amounted to eleven tho\^< 
sand five hundred dollars ; and he gave his two sons 
Charles and Edwatd each four thousand five hundred dol- 
lars, and the remainder to his daughter Eliza ; what was 
Eliza's share ? Ans^ $2d00v 

9. From Hartford to New Yofk is 123 miles, thence to 
Philadelphia 90 miles, thence to Washington 1 36 miles ; 
now if a man travel 6 days from Hartford towards Washing** 
ton, at the rate of 47 miles a day, how far will he then be 
from Washington ? Ans. 69 toiler 

10. A' wine merchant bought 843 pipes of wine for 97530 
dollars, and sold 684 pipes thereof for 89631 dollars; hoir 
many pipes had he left, and what do they stand him in ! 

Ans. 159 pipes left, and they stand him in $7899^ 
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SUBTRACTION OF FEDERAL MONEY. 

RULE. 

Write the less number below the greater^ doUtn nadelt 
dollani, dimes mider dimes, ceats under c^its, dee. sad 9^ 
ttnct as in Simple Subtraction. 

I. From 54 dollars 7 cents 4 C r. <^Pf»**^ ^ t.^'^ 

mUb, take 48 dollars 68 cents 6 ) ?'«»^' »?°»^' ^4,07,4 

miUs. -Aiw. $5,3d. Sets. 9m. or ) ^®" ^"™*^' 48fi8fi 

5 doUars 38 ceats 9 miUs. ( Remainder 5,38,9 

$ d.c> ■ $ d.c.m. $ cts. 

iProm 54,7,8 368,4,5,6 98#,O0 

Subtract 35,8,7 257,3,2,7 640,01 



M^a 



i^ii Him 



Rem. 18,9,1 

S cm. $ c. $ c. m* 

t'rom 4568,37,5 5307,73 1607,01,9 

Take 695,78,4 431,29 311,50,4 
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6. From 135 dollars take 8 dollars 8 cents. 

Aff^. i|ld6,t2. 

9. From 154 dotlarft 1 cent take 51 doUars 10 cents. 

Ans. $102,91. 

10. From 348 dollars 90 cents take 158 dollars 99 centew 

Ans, $189,91. 

11. From 100 dollars take 99 cents. Ans. $99^01. 

12. From 9^ doUars 9 cents take doUars 90 cents. 

Ans. $89,19, 

13. From $50,10 take $19,01. Ans. $31,9. 

14. From 783 dollars 48 cents subtract 625 dollars. 

Ans. $156«48. 

15. From $51, take 42 centSv Ans. $50,58. 

16. From 25 dollars subtract 25 cents. Ans. $24,75. 

17. From 40 dollars take 40 cents 1 mtii. Ans. $39,59,9. 

18. From $1584,01 subtract $45,91. Ans. $1538,10. 

19. Subtract 1 mill from $100. Ans. $99,99,9. 
90. From 30 doUars 75 cents take 74 cents 1 mill. 

Ans. $30,00,%. 



3S! MULTIPLICATION. 

21. Borrowed 150 dollars, and paid 45 dollars 91 cents ; 
.how much remains unpaid ? Ans. $104,09. 

22. Charles received $135,41 and Henry received just 
three times as much lacking 94 cents ; how much money 
did Henry receive ? Ans, $405,29. 

23. A man received $1500, and out of which he paid to 
A $51 1,45, to B $251,15, to C $180,39, and to D $205,98 ; 
how much had he left after paying his landlord's bill of 
board, amounting to 35 dollars 67 cents ? Ans. $315^36. 



Questions. 

' 1. What does Simple Subtraction 5. What is tKis called 7 Ans. boiroW 

teach T ing 10. ,. 

S. Ho^do you write the numbers ? How do you prove Subtraction ? 

3. Where do you begin to subtract? • 6. What is Uie greater number sofiie- 

4. When any figure in the lower line tinies called? 

is greater than the figure above it, what 7. What is the smaller number eal- 

would you do ? When you add 10 to the led ? ; . 

upper figure, what would you do with 8. What is the Rule for Subtraciioii 

the next lower figure before you sub- of Federal Money ? 
tract it ? , 9. What is the sign of Subtraction ? 



MULTIPLICATION: 

1. James has 5 cents, and Edward has three times- al 
many ; How many has £dward ? 3 times 5 are how many ? 

2. If 1 orange cost 5 cents, how many cents will 6 oran- 
ges cost ? 6 times 5 are how many ? 5 iim^s 6 are how 
many ? 

3. One bushel contains 4 pecks ; how many pecks are 
there in nine bushels ? 9 times 4== how many ? 4 times 
9 are how many ? 

4. At 3 dollars a yard what will 8 yards of cloth come 
to ? 8 times 3 are how many ? 3 times 8 are how many ? 

6. At 7 dollars a barrel what will 8 barrels of flour come 
to ? 8 times 7 are how many ? 7 times 8 are how many ? 

6. What will 4 cows come to, at 12 dollars a head ? 

Ans. $48. 

7. Three persons purchased a garden, each paid 23 
dollars ; how much did the garden cost ? Ans. 69 dollars 
because 3 times 3 units are 9 units, a,nd three times 2 tens 
are 6 tens, and 6 tens and 9 units make 69, the answer. 



8; How much will 5 bushels of appl^ coiiie to al 2% 

ceftts per hash^tl ? Ans, 110 cents* 

JSakUton — 22 is 2 tens and 2 units, and 5 times 2 units 

jure ten units or 10 ; and 3 times 2 tens are 10 tens, and 

10 tens and 1 ten make 11 tens =110, the answer. 

9. There is an orchard containing 5 rows of trees, im 

each row are 23 trees ; how many trees does the orchard 

contain ? 

fiy this we see that we majr 

In the first row 23 trees obtain the whole number of trees 

second 23 by setting down 23, 5 times and 

third 23 adding it up^ making 115 trees 

fourth 23 in the whole. 

fifth 23 But we need only set down 

'• ■ ■ • " the number of trees contained in 

in the whole 115 tre^s 1 row, and as 5 rows will con- 

tain 5 times as many^ we may 
Multiplicand 23 place the 5 utidetneath for a mul- 

Multiplier • 5 tiplier ; we know that 5 times 3 

' units are equal to 15 units or 1 

Product lid ten and five units ; we set down 

the 5 units and reserve the 1 ten ; 
then 5 tines 2 tetis are 10 tens, and 1 ten which we reserv- 
ed makes 1 1 (tens) which set down, and the answer is 115, 
ts before. Hence we find that Multiplication is a short way 
•f performing Addition. 



Ill i< l ,m, „ 



BtMPLE MULTIPLICATION 

breaches to repeat the greater of two simple numbers as 
many times as &ere arc units in the less or multiplying 
number, or it is a compendious method of performing many 
iidditions. 

The number to be multiplied is called the multiplicand. 

The number you multiply by, is called the ttiultiplier. 

The number found by the operation, is called the pro- 
duct. 

Both multiplier and multiplicand are called fkctftrs. 

Note. It will not make any difierence in the result of the 
multiplication, whether we make the greater number the 
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multiplicand, and the less number the multiplier, or the I^ss 
number the multiplicand and the greater number the mul- 
tiplier ; for the product of any two faetdrs will be the same 
in either case : (thus 5 taken 3 times is the same as 3 taken 

5 times.) Hut in practice it is moi-econvenient to make the 

greater number the multiplicand and the less, the multiplier. 

« 

CASE I. 

When the multiplier is not greater than 12. 

RULE. 

Place the multiplier under the multiplicand, a^d mtdtiply*- 
each figure in the multiplicand by the multiplier^ setting 
down and carrying as in Simple Addition. 

EXAMPLES. 

1. There are 365 days in one year ; how many days arei 
there in three years ? 

Illustration — It is evident that if one year contains 365 
days, three years will contain 3 times 365 days. 
Operation. We write down the multiplioand and 

365 multiplicand place the multiplier un^er it, making 

3 multiplier the greater number, the multiplicand ; 

1095 Product the less the multiplieri 

We then say 3 times 5 ate 15 setting down the 5 (units) 
and carrying 1 (ten,) as in Simple Addition ; then 3 times 

6 are 18 and 1 to carry makes 19, setting down 9 and car- 
rying 1 to the next, we say 3 times 3 are 9 and 1 makes 10, 
setting down the whole product. Hence we find that 3 
times 365 is equal to 1095. We might have obtained this 
same answer by setting dbwii 365 the multiplicand 3 times 
and adding it up. 



Multiplicand 
Multiplier 

Product ' 


2 
57436 
2 

114872 

7 

17048 

7 


3 

5432 
3 . 

8 

81034 
8 


4 . 

2345 

4 

9 

5419 
9 


5 
9054 
3 

10 

41261 
li 


.6 

152634 
6 


Multiplicand 
Multiplier 


11 
4230 

12 


product 




. 




. « 
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11. If a mao travel 48 miles a day, how many miles will 
he travel in 9 days ? Ans, 432 miles. 

12. What is the product of 956 multiplied by 12 ? 

Ans. 11472. 

13. What will 32^ barrels of flour come to at 7 dollars 
9 barrel ? Ans, $227^, 

14. 320 rods make a mile ; how many rods are there io 
jB miles ? Ans. 2560. 

CASE II. 

When the Multiplier consists of several figures. 

RULE. 

1. Write the multiplier under the multiplicand, placing 
,]inits under units, tens under tens, &c. 

2. Then multiply by each significant figure in the multi- 
plier, separately, and place the first figure in each product, 
.directly under its multiplier. 

3. Add together the several products in the same order 
,as they stand, and you will have the total product. 

Pfpof.^r;— Multiply the multiplier by the multiplicand. 

EXAMPLES. 

1. There are 365 days in one year ; how many days ar^ 
there in 25 years ? 

Operation. Illustration. — We first multiply 

Days in 1 year 365 each figure in tbe multiplicand by 

Years 25 the 5 (units) in the multiplier, which 

gives the product of 5 times 365 or 

1825 the number of days in 5 years. 

730 We then multiply each figure in 

the multiplicand by the 2 tens in the 

Days in 25 yrs. 9125 multiplier : placing the first figure in 



* Another method of Proof is as follows, viz. : cast out the 9's in both factors, 
and set down the remainder at the right hand ; then if the excess of 0*s in the 
two remaihaers when multiplied together be equal to the excess of O's in the total 
product, the work is supposed to be right. 

Thus, 3o5— 5 excess of 9*8. 
39-^2 excess of 9*8. 

3285 10 excess r=l. 
730 



10585 excess »1. 



9C SIMPIC KULTIPLlCATlOlf. 

Ae product directly under its multiplier ; and u the ydue 
oi vuy number is increased ten times by being moved Of^ 
place to the left, it is evident that the product hohd by mul- 
tiplying by 2 in the ten's place is equal to 20 times 365 or 
tm number of days in 20 years ; and the {uroduct of 5 year? 
and 20 years added together are equal to 9125 days or the 
Bumber of days in 25 years. 



Multiplicand 
Multiplier 



Fyoduct 



2 

856 
18 

6848 
856 

15408 



3 
1234 
25 

6170 
2468 

30850 



4 

1836 
32 

3672 
5508 

58753 



Multiply 
by 

Product 



5 

36494 
74 



2700556 



6 
4508;^ 
91 



7 

129186 
98 



4102735 12660228 



37687 
205 

188435 
75374 

7725835 



When there are ciphers between the 
significant figures in the multiplier as in 
this example ; omit the ciphers, and mul- 
tiply by the significant figures only ; pla- 
cing the first figure in each product un- 
der its multiplier, as before. 

3672 by 508 Product 1865376. 

129959596. 
138317403. 



<( 



6. Multiply 

9. Multiply 543764 by 239 

10. Multiply 181281 by 753 

11. What number is equal to 3027 times 82164973 ? 

Ans, 248713373271. 

12. Multiply 27501976 by 271. Ans. 7453035496. 

13. Multiply 8496427 by 874359. Ans. 742892741 529S. 

14. Multiply 95644796 by 8000009. 

Ans. 765159228803164 

15. Multiply 562916859 by 49007. 

Ans. 27586866509013. 
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CASE III. 



When ciphers stand at the right hand of either or both 
of the factors, neglect them, and place the significant ig- 
lires under one another and muhiply by them only ; then 
place as many ciphers on the right hand of the product, as 
Were neglected in both factors. 

EXAMPLES. 

Multiply 293 568000 7554000 

by 700 84 3400 

Product 205100 47712000 25683600000 

4. Multiply 4568 by 900. . Ans. 4111200. 

5. How many are 800 times 2567 ? * Ans, 2053600. 

6. Multiply 29526000 by 4030. Ans. 118989780000. 

7. Multiply 596780000 by 98200. 

Ans- 58603796000000. 

8. 930137000X9500=8836301500000. 

9. 819600000 X 591800000=485039280000000000. 



When the Multiplier is 10, 100, 1000, ^c. 

Since numbersincrease in a tenfold proportion from the 
^ht hand to the left, it is evident that if we place one ci- 
pher on the right hand of any figure it increases the value 
pi that figure ten times by removing it to the place of tens ; 
and if we place two ciphers on the right of any figure it in- 
creases its value a hundred fold by removing it to the place 
of hundreds. Hence the following 

RULE. 

Place the ciphers of the multiplier on the right of the 
multiplicand and it makes the product required. 

EXAMPLES. 

1. Multiply bQ by 10, the product is 560 

2. Multiply 548 by 100 54800 

3. Multipty 85 by 1000 85000 

4. Multiply 584 by 10000 5840000 
& Multiply 9640 by IQOOOO 96400000^ 

4 
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CASE IV. 

When the Multiplier is a Composite Number, 

A composite number is a number that oan be produf^ 
by multiplying two or more numbers together : thus, ^4 is' 
a composite number, and its component parts or factcMrs may 
bo 4 and 6, which muhiplied together are equal to 1^4 i ^^ 
they may be 2x3x4=24, or 3x8=24, &c. 

RULE. 

1. Find two or more numbers which multiplied -together 
will, exactly make the multiplier. 

2. Then multiply by one of those factors and th^ p^uct 
by another, &c., and die last product will be the Answer. 

EXAMPLES. 

1 . What will 3d acres of l^nd come to at 56 dollars an 
acre? 

56= price of 1 acre. 
7= one of the component parts or factors of 35. 

392= price of 7 acres. 

5= the other factor. % 



Ans. 1960=price of 5 times 7 or 35 acres. 

2. Multiply 576421 by 36, Ans. 20751156. 

3. Multiply 764131 by 48, Ans. 36678288. 

4. Multiply 844792 by 64, ' Ans. 54066688. 

5. Multiply 91738 by 81, Ans. 7430778. 

6. Multiply 43564 by 108, Ans. 4704912. 

7. Multipjy 814352 by 144, Ans. 117266688. 

8. Multiply 218541 by 112, Ans. 24476592. 

Note. 8, 7, and 3 are factors of US. 

EXAMPLES FOR PRACTICE. 

1. Jf 35 men receive each 137 dollars, haw many dollars 
win Jlkey all receive ? Ans. 4795. 

2. In a certain orchard there are 125 rows of trees, each 
row containing 96 trees ; how many trees does the orchard 
contain ? ^n^. 12000. 

3. How much will 145 tons of hay come to at 15 dollars 
Eton? Ans, $2175. 

4. It takes 320 rods to make 1 mile ; how many rods are 
diere in 596 miles ? Ans. 199720. 
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5. If a ship sail 192 miles a day, how many miles will 
she sail in 56 days ? Ans. 10752 miles. 

6. A merchant bought 46 bales of cloth, each bale con- 
taining 35 pieces, and each piece 28 yards ; how many 
yards did he buy in all? Ans, 45080. 

7. Multiply 35860205 by 365, Ans. 13088974825. 
8 Multiply 2703682 by 8409, Ans. 22735261938. 
9. Multiply 15569800 by 8300,' Ans. 129229340000. 

Questions. 

1. Vtl^ai does Simple Multiplication first fignns In the product ? 

teach? What does it perform the work 6. What do you do with the several 

of* products ? 

3. yfhft is the number to be multipli- 7. How do you prove multiplication ? 

edballea? What is the number you 8. When there are ciphers on the right 

multiply by, called ? hand of the factors, how do you mul- 

3. What is the number found by the tiplyf 

eipl^tidil; called 1 What are the mul- 9. How do you multiply by 10, 100, 

tipUer aad multiplicand called ? 1000, <Scc. ? 

4. When the multiplier is not greater 10. What is a composite number? 
than 12, how do you multiply? 11. When the multiplier is a compo- 

5. When the multiplier consists of se- site number, how do you multiply? 
Teral figures, how do you write it down? 13. What is the sign of multiplication ? 
In multiplying, where do you place the I^et me see you write it down. 



DIVISION. 



i. If ydu divide 15 apples equally among 3 boys, how 
many will each have ? How many times 3 in 15 ? 

2. If 15 apples be divided equally among 5 boys, how 
many will each have ? 5 in 15, how many times ? 

3. James has 16 cents to buy pencils with ; how many 
<5an be buy at 4 cents apiece ? How many times is 4 cents 
contained in 1 6 cents t 

4. How many oranges, at 6 cents apiece, cati you buy 
for 36 cents ? 6 in 36 how many times ? 

5. A man bought 9 ieiiions for 81 cents ; how much did 
te give apiece ? 9 in 81 how many times ? 

6. How many barrels of cider, at 3 dollars a barrel, can 
be bought for 27 dollars ? 

7. In an orchard there are 48 trees, standing in 8 rows ; 
how many trees are there in a row ? How many times is 
8 contained in 48 ? 

8. How many barrels of flour can you buy for 84 dollars^ 
at 7 dollars a barrel ? 



40 SIMPLE DIVISION. 

9. If 9 yards of cloth cost 27 dollars, what is 1 ykii 
worth? 

10. A maa worked 8 days for 40 shillings ; how much 
Was that a day ? 

1 1 . A man divided 72 cents equally among 16 poor boys { 
how many cents did he give to each ? — He. divided them 
as foilows, viz : 

72 We find thai 

1. He gave 1 cent tb each, making 18 IS can be sub- 

— tracted from 72 j 
He then had 54 left. 4 times ; there- 

2. He gave another cent to each =:18 fore 18 is coa* 

— tained in 72, 4 
He then had 36 left, times. 

3. He gave another cent to each =18 By this we 

— see that the 
He then had 1 8 lefl. operation may 

4. He gave another ;cent to each =16 be performed 

— by subtraction j 
left, but when the 

sum is large, and would require a great many subtractions; 
the operation is more easily performed by the Rule called 
Division. 



SIMPLE DIVISION 

Teaches to find how many times one simple or whole 
number is contained in another, and also what remains. 
Hence it performs the work of several subtractions in d 
concise manner. 

There are four principal parts in division, viz : 

1. The Dividend, or number given to be divided. 

2. The Divisor, or number given to divide by. 

3. The Quotient, or answer to the questioxi, which 
shows how many times the divisor is contained in the di- 
vidend. 

4. The Remainder, which is always less than the diTisor, 
ind of the same name of the dividend. 
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SHORT DIVISION 
Is when the divisor does not exceed 12. 

tlULE. 

, 1. Find how many timeB the divisor is contained in thd 
first left hand figure, or figures of the dividend ; place the 
figure expressing the number of times under the dividend, 
and carry the remainder, as so many tens to the next figure, 
and divide the sum it makes es before ; and if the divisor 
is not contained in this sum, place a cipher under it, and 
carry the whole as so many tens to the next figure : thus 
proceed till you have divided all the figures of the dividend. 

Proof, — Multiply the divisor and quotient together, and 
add the remainder (if there be any) to the product ; and if 
the work foe right the sum will equal the dividend. 

EXAMPLES. 

\ . How many yards of cloth, at 3 dollars a yard, can be - 
Ibtought for 654 dollars ? 

Operation. We must find how many times 

Dividend. 3 dollars is contained in 654 dol- 

Divisor 3)6 5 4 lars ; that is, we must divide 654 

-^ by 3. We find that the divisor 3 

Quotieht 3 18 yds. Ans. is contained In 6, the first figure 

of the dividet)d, 2 times. Then 
3 is contained in 5, the next figure of the dividend, 1 time 
and 2 remain. This remainder we carry to the next figure 
as so many tens ; thits, 2 tens =20, which added to 4, the 
next figure, makes 24, and 3 is contained in 24, 8 times. 

In this example, observe, that the 6 which we first divide, 
means 6 hundred, and the 2 which we place unde): it means 
2 hundred, showing that 3 is contained in 600, 200 times, 
and the 5 means 5 tens, and the 1 which we place undt^r 
it means 1 ten^, <Sz;c. 

Proof- Jf 3 contained in 654, 218 times, then 

Quotient 2 1 8 ^^ j^ evident that 218 times 3, or which is 

Divisor X 3 j^^ game thing, 3 times 2 1 8, will just make 

""^ 654; and by multiplying them together 

Dividend 6 5 4 ^^ ^^ ^^e product to be 654, = the di^ 

videsd; therefore right. 
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2. A father left his 6 children 2436 dollars to be equally 
livided among them ; how many dollBrs had each ? 

Operation. Here 6, the divisor, is not con- 

Dividend, tained in 2, the first figure of the 

Divisor 6) 2 4 3 6 dividend; therefore we join die. 2 

— ^— — (thousands) to the 4 (hundreds) 

Quotient =406 Ans. making 24 (hundreds ;) and 6 it 

contained in 24 (hundreds) 4 
(hundred) times. Then 6 is not contained in 3, the tens 
of the dividend, therefore we put a -cipher under^ (that is, 
in the quotient,) and join the 3 (tens) to the 6 (units-,) making 
36 ; and 6 is contained in 36, 6 times. Ans. Each had $406 

Divisor 2)114351 4)85412 5)94307 
Rem. — ■ ' '• 

Quotiont=:57175— 1 21353 



6)142207 7)157215 9)281359 

9. How many times is 6 contained in 7326 ? Ans. 1221. 

10. How many times is 5 contained in 4565 ? ; Ans. 91 3 J 

11. How many times is 7 contained in 84637 ? 

Ans. 12091. 

12. Divide the number 9784 into 8 equal parts. 

Quot. 1223. 

13. Divide 366024 by 12. Quotient 30502. 

14. If 7 dollars will buy 1 barrel of flour, how many bar- 
rels of flour may be bought for $3822 ? Ans. 54& 

15. A market man received 2943 cents for melons that 
he sold at 9 cents apiece ; how many did he sell ? Ans. 327. 

16. How many times is 7 contained in 6680, and how 
many over ? Ans. 954 times, and 2 over* 

17. A merchant has $5122 to purchase flour i^ith ; how 
many barrels can he buy at 8 dollars a barrel, and how many 
dollars will he have left? Ans. 640 barrels and 2 dollars Ibftl 

18. A prize of 3825 dollars was divided equally among 
4 men ; how much was each man's part ? 

Note. We divide the 3825 dollars among the 4 men, and 
find that each must have 956 dollars, and there is $1 leflt, 
which we nmst divide. Now if we divide 1 dollar into 4 
equal parts, each part will be ^ of a dollar. 

Ans. Each man musi have 956} MitOfh 
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Mmi lldft feiiMtinderl9«eii^3 doUaxS) it k evideatftBtetok 
man would have had 3 times •}- of a ddllar, that is 4 of a 
doMar, hmdps ; and in all cases where there is a remaindsr, 
we ttiaj <»lftaia th^ tnie quotient by plating the divisor mi* 
der the remainder, with a line between, as above. 

Thus ]R;f n^ai'^d** i shows that the divisor 4 is contained 
Divisor 4 

in the remainder one fourth of a time. 

19. How many cwt. of rice, at 4 dollars a cwt., may be 
bought for 947 dollars ? Ans. 236f cwt: 

20. How many cwt. of sugar, at 9 dollars per cwt, caii 
be bought for 2944 dollars ? Ans, 327^. 

21. How many barrels of pork, at 11 dollars a barrel* 
caii bfe bought for 2478 dollars ? Ans. 225^ barrels: 



LONG DIVISION. 

When itie divisor exceeds 12, we cannot convenii^ntly 
j)erform the operation in the mind ; we therefore set the 
quotient figures on the right hand of the dividend, and 
write down the whole computation at full length, and this 
is called long division. 

RULE. 

r. Find how many times the divisor is contained in the 
least number of the left hand figures df the dividend, that 
will contain it once, or more : place the figure expressing 
the number of times, to the tight hand of the dividend for 
flie first quotient figure. 

II. Multiply the divisor by this quotient figure, and 
pilule the product under that part of the dividend used, 
and subtract it therefrom. 

III. Bring down the next figure of the dividend to the 
right hand o( the remainder, and divide this number as' 
before. Thus proceed till you have brought down, and 
'divided, all the figures of the dividend. 

Note, 1. If the product of the divisor by any quocteat 
figure, be greater than that part of the dividend used, il 
shows that the quotient figure is too krge, and must be 
diminished. — ^If the temainder at any tine be equal to ^^ 
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Operation. 

Divisor. Dividend. Quotient. 
13)2785(2 14 
26 



greater than, tihe divisor, the qqptient figure is U)6 feniait; 
and must be increased. 

2. When you have brought down a figure to the right 
hand of the remainder, if the number made up be less than 
the divisor, you must place a cipher in the quotient, and 
bring down the next figure of the dividend. 

Proof, — The method of proof is the same as in Short 
Division. 

kxAl^PLES. 

1. How many times is 13 contained in 2785? 

VtTe iivA that the divisor 
(13) is conttdned in the two 
first figures of th^ dividen^^ 
2 times. We place the fig^ 
ure (2) at the right hand of 
the dividend for the first quo^ 
itient figure, and multiply the 
divisor (13) by it, and place 
the product (26) under th^ 
tiVo first figures of the divi- 
dend, and subtract it there^ 
from, and 1 remains. To the 
right hand of this remaindeir 
bring down (8) the next fig- 
ure of the dividend, which 
makes 18. We find that 13 
is contained in 18-, 1 time ; 
placing 1 in the quotient, and 
13 under th'e IS, subtract it 
therefrom, and 5 remain, to the 

right hand of which, we bring 

2 7 8 6=±=Divid. down (5) the next figure of 
the dividend, which makes 55. We then find that 13 is 
contained in 55, 4 times. Placing' 4 in the quotient, multi* 
ply the divisor (13) by it, and place the product (52) utader 
the 55, subtract it therefrom, and the remainder is 3. Thus 
we have brought down and divided all the figures of thA 
dividend. Hence we find that 13 is Contained in 2785, 214 
''**'48v and 3 remains. 




Remainder 3 

Proof. 

Quotient 2 14 
Divisor X 1 3 

642 
2 1 4 

2 782 
Remainder -|-3 



2. OiYide $2448 equaliji 3. Hdir many limes k 21 



aiDong 16 men. 

Divis. Divid. Quot. 
16)2448(153 
1 6 



84 
80 


46 
48 



contained im 2859 ? 

Divifl. Divid. Quot. 
2 1)2869(1 36^ 
2 1 

75 
63 , 



129 
126 



lv6lll* 



4. Divide 3625 hy 18. 
Divis. Divid. Quot. 
18)3625(201 
3 6 



Rem. 



25 

1 8 



Divisor 2 1 

5. How many times is 24 
contained in 8760 ? 
Divis. Divid. Quot. 
24)8760(365 Ans: 
72 . 

1 56 
144, 



Sfisit 



12 
ISO 



O 



6. How many times is 13 contained in 29877 ? 

Ahs. 2298^ timeS; 

7. How many times can you have 16 in 5520 ? , 

Ahs^, 345 times. 

6. If a man ti%y«l 630 miles in 15 days, how many miles 

Is that a day ? Ans, 42 miles. 

9. What is the quotient of 55061 divided by 17 ? 

Ans. 3240^: 

10. 25 workmen received $3150> to be equally divided 
among them ; how many dollars did each one receive ? 

Ans. $126. 

1 1 . If the divisor be 29, and the dividend 72740, what is 
the quotient ? Ans. 2508^^^ : 

12. How often does 106215 contain 36^ ? Ans. 291* 

13. Divide 6832 by 16. Ans. 427. 

14. Divide 28656 by 36. Ans, 796. 
16. Divide 37088 by 61. . Ans. 608. 
16. Divide 410642 by 79. Ans. 5198^ 
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17. Divide 1853219 by 9]i Ans. 20365 

18. Dinde 9876048 by 321. Ans. 30766* 

19. Divide 6740310 by 695. Ans. 82591 

20. Divide 4637064283 by 57606. Ans. 80496 




MORE EXAMPLES FOR EXERCISE. 



1 . Divide 796976499 by 49654. 

2. Divide 3258675689 by 67435. 

3. Divide 91876375 by 6493. 

4. Divide 4673854 by 73028. 



Remainder 29799. 

Remainder 14184. 

Remainder 425. 

Remainder 62. 



CONTRACTIONS IN DIVISION. 

CASE I. 

When there are ciphers at the right hand of the divisor. 

Cut off the ciphers in the divisor, and Che same mtrbber 
of figures from the right hand of the dividend ; then divid€$ 
the remaining ones as usual, and to the right hand of the 
remainder^ (if any,) place the figures which virere cut off 
from the dividend^ and you will have the true remainder. 

EXAMPLES. 

i. Divide 7380964 by 23100. 2. Divide 8978485 by 8000. 
Divis. Divid. Quot. Divis. Divid. 

231 '00)73809^64(3 19^JJ^ 8^000 )8978^485 

693 Quot. 1 122-2485 txiieretEi. 



45d 
231 

1^199 

2079 

12064 



3. Divide 741625 by 900. 
9^00 )7416^25 
Quot. 824—25 Rem. 



4. Divide 75694 by 2500. Ans. 30^/^; 

5. Divide 1255000 dollars equally flLmong 5000 men, 
and how many dollars will each one have? Ans. 251. 

6. Divide 49184145 by 360d. Ans. 13662^^^ 



CONTRACTIONS IN DIVISION. 



4T 



7. How many times is 49000 contained in 421400000 ? 

Ans. 8600. 

8. Diride 3259450000 by 60000. Ans. 54324}f^. 

9. How many times does 11659112 contain 89000 ? 

10. Divide 436250000 by 125000. Ans, 3490. 



MORE examples; 



1. Divide 149596478 by 120000. 

2. Divide 654347230 by 90|000. 
8. Divide 457878695 by 9736000. 



Rem. 76478. 
Rem. 2^1230. 
Rem. 286695. 



CASS 11. 



When the divisor is a composite number ; that is, when 
it is the product of any two numbers in the Table. 

RULE. 

Divide the dividend by one of thi^ comppnejit parts, or 
factors, and the quotient thence arising by the other, the 
last quotient will be the answer. 

Note. The true remainder is found by multiplying the 
last remainder by the first divisor, aijid adding in the first 
remainder. 



EXAMPLES. 



1. Divide 138648 by 35. 
7)138648 ^t rem. 1 



5)19806—6 



X7 

7 
first rem. +6 
3961 — 1 true rem. 13 

T^rue Quotient 3961||. 

2. Divide 148786 by 16. 

3. Divide 487412 by 24 

4. Divide 964321 by 32. 

5. Divide 87694 by 36. 

6. Divide 144856 by 48. 

7. Divide 846774 by 54. 

8. Divide 80508 by 72. 

9. Divide 1333260 by 108. 

10. Divide 2642544 by 144. 



or 



5)138648 

7)27729—3 

3961-2 

AnS' 929a 

Ans, 20308J 

Ans. 301 35X. 

Ans, 2435|j. 

Ans, 301 7|f. 

Ans. 15681. 

Ans. 1118|}. 

Ans. 12345. 

Ans, 18351. 



To divide hy 10,^00, 1000, ifc. 

RULE. 

Cvil gS aft many figiire» from the right hand of the divi- 
dend as there are ciphers in the divisor, and the figures cut 
ptf are the remainder, and the othev figures of the dividend 
are the quotient. 

1. Divide Z56 by 10. Ans, 35. rem, 6. 

2. Divide 6572 by 100. Ans. 65. rem. 72. 

3. Divide 763735 by 1000. Ans. 763. rem. 735. 



EXERCISES IN DIVISION. 

1. If a man divide 4280 dollars equally among his fiy^ 
children ; how many dollars will each receive ? Ans. 856. 

2. Suppose 125 acres of land cost 4125 dollars, how 
piany dollars is that an acre ? Ans. $33. 

b. Wliat number multiplied by 125, wi}i make 17125? ' 

Ans. 137 

4. If you were to divide 1875 dollars equally among 1$ 
men, how many doJs. would you give each one ? -Ans. $125. 

5. If 24 hogsheads of molasses cost 456 dollanp, w^ if 
that a hogshead ? Ans. $19, 

6. What number multiplied by 7, wiU make 2436 ? 

Ansi 348. 

7. A drover purchased oxen, at $28 a head, to the amounj^ 
of 6972 dollars ; how many did he purchase ? Ans. 249, 

^. A prize of 294630 dollars is to be divided equally 
among 138 soldiers ; how many dollars will each One have ? 

An^. 2135. 



Questions. 

1. WhM ^s SiB^le Division teach ? 9. Whatia the Q^ule for Lon^ Division ? 

S; How many principal parts has di- 10. When there are ciphers at the 

vision ? right band of the divisor, how may w6 

• 3. What is meant by dividend? proceed? 

4» What is meant by divisor? 11. When the divisor is a composite 

5. What is til* quotient? Is the re- nombN*, how may we proceed? 
mainder greater. or less than the divi- 12. How is the true remainder found? 
8or? 13v When the divisor is 10, 100, or 

6. What Is Short Division ? (Repeat 1000, 4^., haw would you proceed ? 
the Rule.) 14. Write the sign of division on your 

7. How da you prove division? slate. **' 
" How may the remainder, after di- 

• be expressed? 
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REDUCTION OF FEDERAL MONEY. 

The changing of numbers from one name to anotheri 
witfaoui aUering their value^ is called Reduction. 

EXAMPLES, 

1. Reduce 148 dollars to cents and millf. 

Thus, 14800 cents. To reduce dollars 1^ oeats, hiuI- 
148000 mills, tiply by 100, because 1 dollar = 
100 cents. That is, we annex 2 ciphers, and the whole will 
bo cents. {See Rule for multiplyir^g by 1(3, 100, ^c. pag^ 
37.) And to reduce cents to mills, we annex 1 cipher, and 
the whole will be mill? : therefore to change dollars to 
^ills^ v^ annex 3 cipher^. 

2. In 1386 dollars 8 cents, bow many cents ? 

T«i.„« loo^Ao * A Therefore, if the sum* 

Thus, 138608 cents. AnSf -^ r j n i 

' • * QOTisists pf dollars an<][ 

^ents, join them together as a i^rhole number, and the whole 

.will be cents. (In this examjfde, the c^ats being lesa thaii 

^0, we write a cipher before them, or in the tens' place, 

^hich must always be done in like cases.) And, if the 

^m consists of dollars, cents and mills, join them together 

px like manner, and they will express so many milk. 

Thus, 25 dolla^^, 41 cents, 5 ^ills z=: 2541^ ^U§f 

3. In 138608 cents, how many dollars and cents ? 

Thus, $1386, 08 = 1386 ' '^^ '^^?^.^ T^*. j^n 1^^" 
dols. 08 cents. Ans, ^^^^^ we divide by 100, be- 

cause 100 cents = 1 dol- 
lar. (See Rule for dividing by 10, 100, ^c. puge 48.) 
That is, we cut off 2 figures to the right hand, and those on 
tbo left hand will be dollars ; and to reduce mills to dollars, 
we point off three figures to the right; and those on the 
left will be dollars, and those on the right will be cents and 
mills. 

Thus, 2541 5 mills —$25,41,5, or 25 dols. 41 ete. 5 n. 

4» Reduce 125 dollars to cents. Ans. 12500 cents. 

6. Reduce 12^0 cente to dollars. Ans, 

6. Reduce 56d dojlaxs, 9 ^mt», to eentsir 

Ans. 56809 cents. 
5 
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7. Rednce 56809 cents to dollars. Ans, 

8. Reduce 25 dollars, 58 cents, 8 mills to mills. 

Ans. 25588 mills. 
-9. Reduce 25588 mills to dollars. Ans. 

f.0. Reduce 450 dollars to mills. Ans. 450000 mills. 

11. Reduce 3598 mills to dollars. Ans^ $3,598. 

12. Reduce 95410 cents to dollars. Ans. $9^4,10. 

13. Reduce $96 12^ cents to mills. Ans. 96125 miUs. 

14. In 96125 mills, how many dollars and cents ? 

Ans. 96 dols. 12^ cts. 

15. Write down 125 dols. and 9 mills as a whole number. 

Ans. 125009 mills. 



MULTIPLICATION OF FEDERAL MONEY. 

JRUL^. 

Multiply the given sum as in whole numbers, and placf 
the separating point as many figures from the right hand in 
Ihe product, as it is in Jthe given sum, or multiplicand. 

EXAMPLJES. 

a. Multiply 31 dolla]» 18 2. Multiply 21 dollars B 

^cents, by 25. mills, by 87. 

$31,18 $21,008 

^5 87 



15590 147056 

6236 168064 



Ans. 779,50 =1779 50 cts. 1827,696 

Ans. $1827, 69 cts. 6 mills. 

$ cts. ml» 

3. Multiply $1 46 cts. 5 m. by 35. Ans. 51 27 5 

4. MMtiply 3 dols. 75 cts. by 98. Ans. 367 50 

5. Multiply $31, 98 c. 1 m. by 156. Ans. 4989 03 6 

6. Multiply 81 dols. 5 cts. by 195. Ans. 15804 75 

7. Multiply $156, 28 c. 3 m. by 75. Ans. 11721 22 5 

8. Multiply 1^ dols. 5 m. by 29. Ans. 377 14 5 

9. Multiply 25 dols. 31^ cts. or $253,15, by 365. 

Ans. $9239,975. 



MULTIPLICATION OF FEDERAL MOKEY. 5l 

To find the value of Goods, when the price of one yard, 
pound, ^c. is given in Federal Money, 

RULE. 

Multiply the given price and quantity together, as whole 
numbers ; then place the s'ef>aratri^ as many ^ginres from 
the right hand in the product, as it is in the given price. 

exam^l£s. 

i . What is the cost of 25 2. What will 156 lbs. 6f 

yards of broadcloth, at $4 coffee come to, at ,15 cts. 
58 cts. per yard ? per pound ? 

$4,58 price of 1 yard. 156 number of lbs. 

^25 n umber of yards. ,15 price of 1 lb". 

^^9290 780' 

9^6 1^6 

114,60=$li4 50 cts. Ans, $23,40 =$1^3 40 fcts. Ans. 

, 3. What is the value of 18 banrels of flour, at $6,50 k 
barren Ans. 4ll7. 

4. What is the cost of 128 bushels of corn, at ,72 cts. a 
bushel ? . Ans, 92 dols. 16 cts. 

5. What is the value of 25 lbs. of hyson tea, at $ 1 ,23 a 
pound 1 Ans. $30,75. 

6. What cost 18 cwt. of rice,' at 4 dols. 75 cts. per cwt ? 

Ans. 85^ dols. 

7. What is the value of 25 paiisdf shoes, at $1,76 a pair ? 

Ans. $43,75. 

8. Bdught 65 gallons of molasses, at 27^ cents a gallon ; 
what did the whole come to ? Ans. $178,75. 

9. What will 156 yards of iri&h linen come to, at ,78 
cents a yard ? Ans. $121,68. 

10. What will 18 days* labour come to, at ,96 cents^ a day? 

Ans. $17,28. 

1 1 . Bought 125 reams of paper, at $3,40 per ream ; what . 
did the whole come to ? Ans. $425« 

12. What will 125 bushels of oats come to, at ,34 cents 
a btishel ? Ans. $42,50. 

13. What cost I2581bs. of cheese, at ,06 cenU per pound ? 

Ans. $75,48. 

14. Find the value of 5 chesU of tea, each weighing 64 
pOHndS) at ,75 cents a pound. Ans- 240 dals^ 



Sm PiVISION OF FEDERAL MONET* 

15. A merchant bought 18 bales of dotht each bale con- 
taining 25 pieces, and each piece 31 yaids, at ,4d cle. m 
-yard ; what did the whole come to ? Ans. $6277,50. 

DIVISION OF FEDERAL MONEY. 

Write down the given sum, and divide as in whole nimi- 
t>ers ; the quotient will be the answer in the lowest name 
in the given dividend. 

EXAMPLES. 

1. If 3 yards of cloth cost 12 dels. 75 cts.^ what is that 
li yard ? 

Opemtioh. $ 12,75 is 1275 cU., wkich 

3)1275 cts. we divide by 3, as a whole 

An*7435"=4 dols. 25 Cts. ^S™''*'' /"^ '>f 1"?**"i " 

425 cents, which reduced to 

ttolhurs, is 4 dollars 25 cents, the Answer. 

2. Divide 21 dollars 6 cents equally among 12 men. 

opsntton. 21 dols. 6 cts. is 2106 

13)2106,0 cents, which we divide by 

" ■' ' " I ett, MUk 12, and there is a remain- 

Ams. 1755 mills. = 1,75,5 der, which, by annexing 

a cipher, makes 60 mills, in which 12 is contained 5 times, 

Uai the quotient is 1755 mills ; which being reduced to' 

dollars, is 1 dollar 75 cents 5 mills. 

3« Divide 230 dollars equally among 16 men. 

$ We divide $230 by 16, and the qno- 

16)230(14,375 tient is $14, and a remainder of $6, 

16 whkh we reduce to cents by annexing 

—^ 2 ciphers. We divide again, and the 

70 quotient is 37 cts. and the remainder 8 

64 cents. We then reduce 8 cents to mills 

-*— by annexing 1 cipher^ and dividing again 

600 gives 5 mills. Thus the answer is 14 

^Q d(^lars 37 cents 5 mills. 

120 ^ut we may if we please, reduce 

112 $230 to mills = 230000 mills; then 

" — T^ divide by 16, and the quotient will be 

IZ. 14875 nuUs ; which reduced to dollars 

^ is = 14 dolian 37 cents 5 mills ; the 

Answer; 



r 
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4. Divide 5 dols. 9 cU, by 7. ^ns. 72 c. 7 m.+ 

5. Divide 6 dols. 93 cts. by 9. Am. 77 cents. 

6. Divide 168 dols. 30 cts. by>85. Ans. $1,98 cts. 

7. Divide 37 dols. 25 cts. by 298 Ans. $,125 m. 

8. Divide $268 38 cts. by 135. Ans. $1,98,8 m. 

9. Divide 225 dols. by 900. Ans. $ ,25 cts. 
10. Divide 155 dols. by 301. Ans. 51cts.4m.+ 

PRACTICAL QUESTldNS. 

1 . Bgugbt 12 barrels of flour for 78 dollars ; what uras tliat 
ft barrel? Ans. $6, 50. 

2: If 26 gallons of molasses cost $11,44, what is that a 
gallon ? Aiis. ,44 cents. 

3. Bought 25 lbs. of bbflee for 4 dollars ; hoW much is that 
i pound? Ans. ,16 centB. 

4. If 112 \bi. of sugar cost $10,64, how much wUl 1 
jpound cost at that rate ? Ans. 9^ cents. 

5. If 18 gallons of brandy cost $42,75, what is thai a 
gallon ? Ans. $2,375, $2,37f 

6. If a man's wages be $254,04 a ^ear, what is that a 
calendar month ? Ans. $21,17. 

7. A ptizQ of 1562 dollars 55 cents is to be divided equally 
among 125 sailors ; what will each one receive ? 

Ani. $12,50+. 

6. if a man's salary be 365() dollars in a year, or 52 weeks^ 
what is that a week? Ans. $70 19 cts. 2 m. 

9. Bought 125 yards of clbth for $181,25 ; what did A 
cost a yard ? Ans. $1,45. 



SUPPLEMENT TO MULTIPLICATION. 

To multiply by a mixed number ; that is, a whole number 
joined with a fraction; as 5§, 6}, 8f, 7^, ^c. 

Multiply by the whole number, and take ^^ ^, |, ^, &c., 
of the multiplicand, and add it to the product. 

Note. To get ^ of a number, divide by 4 ; ^^ divide by 2 ; 
l\ divide by 3 ; ^, divide by 5 ; 4, divide by 6, d(c. 

6* 



SUFPISHINT ti> UBLTtFilCJLVtali. 



l.NfuHipry47l^l8i. 

<9k>eration. 

a)47 



^ Mttitiplicand^23^ 

376 
47 

Prodiict 869-! 



a 



3. Multiply 56 by 91 
1)56 



To multiply by 4^ wt fakd } 
ol tlio multipticana; tinli is, di- 
vide by 2. Thus, 1 of 47 is 23f 

W« dien muitipty by 18, and 
add the several prc^octs tegeth- 
er, and the answer is 869^ 

Ois. 4=^i and \; therefore 
we take the multiplicand ^ a time 
and ^ of a time, which are equal 
to 1^ of the multiplicand. 

We theii multiply by 9, and 
add the products together, Which 
gives the ansvtriei:; 

. 4. How much is f of 9^ ? 
Thus 8)96 or thus 96 
— 5 

i==i2 — - 

k5 8)480 :=i 



Ans. 60 



60 



In the firs , we take $ times * 



8 



of Multiplic. =r28 
of Mi^tiplic. =14 

504 

Answer 546 

1 Multiply 46 by 12^. 

3)46, 
121 

i of Multipftb. Slif 

562 

Ans. 567^ 

br 96. in the second ptace, We take ^ of 5 times 96 : either 
of which methoils may be practised. 

5. Multiply 312 by 30^. 

6. Multiply 334 by 9j, 

7. Multiply 511 by 19f 

8. Muhiply 6597 by 5% 
9: Multiply 1 825 by 7^ 

10. Multiply 3462 by 4; 

SXAJMiPLSS FOR FRAjCTSCE. 

1. What will 15^ acres of land cokne to, at $37,60 per 
acre ? Ans. $581,25. 

3:. Xtt 36 jbatrets of besBs, each bairrel containing 3^ 
bushels, how many bushels ? Ana, 126^ 

3. It takes 320^ rods to make a mile, aBd5$ yards to* make 
a rod ; how matff yttrds in a mile ? Jhs. r760» 



Ans, 9516. 
Ans. 3117f 
Ans. 981 L 
u4ns, 339274 
Ans. 13003| 
Ans, 14425. 



L Said » skip fof $11341,52 ; I oufved { of her ;. wHat 
WsB my part of the money ? Ans. $42&3,07 cts. 

5. Wkat will 23^ aoitt» of la&d oost^ at $4%50 per acfe ? 

^n^. $11421,75. 

6. What wJU 1 56 Iba. of ladigei eome to^ at 2^ dollars per 
pound ? $ilnj. 390. 

7. Wkat will 12f yards of broadcloth cost, at $4,32 per 
yard ? Ans. $54,54. 

8. What eoat 5^ yardd of satin, at 2 dollars 35 cts. per 
3rard? Ans, $12,53^. 

9. Bought 48 pieces of cloth, each piece containing 31 
yards, at 37^ cents per yard ; what did the whole come to ? 

Ans. $558. 



A CONCISE M£THOD ^ 



To find ike eosst of articles ^ when the price is an atiquat^ &¥ 
even^ part of a dollar, (usuallt/ called Practice,) 

The aliquot* part of any number is such a p^rt of it, as 
being taken a certain number of times, exactly makes that 
dumber. — Thus, 25 cts. is an aliquot, or even part of a doU 
tar, because 4 times 25 cents is just equal to 1 dollar; 

% TABLB OF ALIQUOT, OR SVEN PARTS. 

56 cents =4 of a dollar. 12^ cents =s|- of a dollar. 
33} cents =1 of a dollar. 10 cents =A of a dollar. 



25 cents =4 of a dollar. Si cents =X of a dollar^ 
20 cents =1 of a dollar. 6| cents =^X of a dollar. 
16f cents =f of a dollar. 5 cents =:^ of a dollar) 

RULE. 

Divide the given quantity by the number of even parts 
in the price,, which it takes to make 1 dollar. Thus, if the 
price be 50 cents, divide bv 2 ; if 25 cents, or -J^ of a dollar, 
divide by 4, &c. - 

EXAMPLES. 

1. What is the value of 14765 yards of cloth at 25 casta 

OS i of a dcdko: per yard ? 

4)14765 00 ^^ cts.5r^ of a dollar, therefore we di- 

3ggr ' 25 ^^^ ^^ number of yasds by 4 ; and to th# 

' remaindJBif we aanex two ciphers and di^^ 

TtfaagAy which gives centd. Am. $3atl,M« 



^ SXERCI8B8 IK i^BDKRXL MONET. 

^2. What will 4764 lbs. of butter come to, at 12} cehts 
per pound ? Ans. $595,50. 

3. What cost 4680 bushels potatoes, at 25 cents per 
bushel ? . Ans, 1170. 

4. What cost 2460 bushels of rye at 50 cents a bushel ? 

Ans* $1230. 

5. What cost 9366 yards of doth at 33| cents; or | of a 
dollar per yard? Ans, $3122: 

6. At 16} ceiits a yard; what will 9762 yards of ribbon 
come to ? Ans. $1627 

7., What cbst 1768 yards, at $l;l2jct8. a yard? 
Thus, 8)l768=ic6st at 1 dollar a yard. . 

221 =cost at 12}cts. or | of a dollar a yard. 

Ans. $1989= cost at $1,12} cents a yard. 

8. What is the value of 1245 bushels of wheat at $1,50 
per bushel ? . Ans. $1867,50. 

9. What will 127lbs. Of indigo 6ome to, at $4,33} cents 
per pound ? Ans. $550,33;3+ 

f 

A • » - 

r, ■ 

Questions. 

1 . How do jrou change dollars to ■< 7. How do you multiply by a mixed 

cents ? number ? 

9. How do you change cents to dol- 8. By what number wou^d you divide 

lars ? to get one half of any sum ? to get one 

3. How are<dollars reduced to mills? third? one fourth 1 one fifth ? dec. 
mills to dollars ? cents to mills ? mills to 0. How do you find the cost of irti- 
cents ? . , . c^s when the price is an aliquot or even 

4. How do you multiply Federal Mo- p&rt of a dollar ? 

neyt . 10. Whatpartof adoUaxisSScents? 

5. How do you find the value of goods is 50 cents? is 831-8 cents? 4s 16 S-S 
when th6 j^ce of 1 yard, dec. Is given in cents i is 19 l-S cents ? is 6 1-4 cents ? 
Federal. Money f is 10 cents ? is 90 cents ? is ft cents ? is 

7. How do you divide the denomina- 6 1-3 cents ? is 4 cents ? 
tions 6f Federal Money 



EXERCISES IN FEDERAL MONEY. 

1. Bought a hogshead of molasses contktniiig 65 gal- 
lons, at 27 cents per gallon ; and 15 barrels of flour, at 
$6,50 per bairrel : what did the whole amount to ? 

Ans. $115,05. 

2. Bought 9 yards of br6adcloth, at $5,43 per yard ; 12 
yards of linen, at 58 cents per yard ; 23 yards cotton cloth, 
at 124 cents p^r yard ; and a boc4t for 66 cents ; what did 
the wliole amount to ? Ans, $59,38J. 



EXERCI888 IH FEDERAL MONEY. 9t 

3. Bought 3 hogsheads of sugar, each weighing 6501bs« 
at 9^ cents per pouod ; what did the whole cost ? 

Ans, $185,25. 

4. A farmer sold 36 bushels of com, at 75 cents a bush« 
el ; 25 bushels of rye, at 82 cents a bushel ; and 145 bxish-> 
els of potatoes, at 25 cents a bushel ; and received $51,75 
in part payment : how much remains due t Ans. $32. 

5. How many yards of cloth at $3 per yard, may be 
had for 136 bushek of wheat at $2 per bushel ? 

Ansi 90| yards. 



Find the amount of the following* 

BILLS. 

1. Merchant'^ Bill. 

New London, fune HOth, 183^. 
Jifr. Lewis Simmons, 

Bought of WUham Merchant 
8 yds. black broadcloth, at $4,50 per yard, 
25 yds. cotton cloth, at ,11^ '^ 

27 Ibm hyson tea, at $1,25 per ib; 
56 lbs. coffee, * at ,20 " 
25 pair ihen's slioeis, at 1,75 per pair» 

28 yds. of calico, at ,33^ per yard, 
1 hhd. sugar, 8^ cwt. at 9,50 per cwt. 

36 bushels of oats, at ,33^ per bushel. 

Received Payment, $229,90,8-f 

Wiliiam Merchant: 

2. Farmer^s Bill. 
Mr, James Paywell, 

To Andrew Silliman, Dr. 

1836 

Nov. 10, To 156 bushels corn, at $ ,75 per bushel, 

" " 37 " wheat, at 1,50 " 

12, ." 97 *< oats, at ,33^ " 

25, " 347 ** potatoes, at ,25 " 

" " 95 " beans, at 1,12^ " 

Dec. 6, " 19| tons hay, at 14,75 per ton. 

Dec. 25. Received Payment, $689,77,0+ 

Andrew Silliman. 



v 



S8 COMPOUND ADDlTlOlir. 



COMPOUND NUMBERS. 

Any number expressing things in the same name or kind, 
IS called a simple number; as 60 men, 45 years, &c. 

But when a number expresses things of different names 
or kinds, it is called a Compound number ; as 56 pounds 
4 shillings and 6 pence ; 3 years 4 months 25 days ; 5 
miles 3 furlongs, &c. 

Different names or kinds are called different denomina- 
tions. 



COMPOUND ADDITION. 

ts the adding of sereral numbers together, having ditfer*' 
ent denominations. 

RtJLB. 

1: Place the numbers lio that those of the same name oi 
denomination may stand directly under each other. 

2. Add the first colunm, or lowest denomination, as in 
whole numbers ; then divide the sum by as mtey of the 
same denomination as make one of the next greater, setting 
dowii the remaindet Under the column added, and carry the 
quotient to the nett superior denomination ; continuing the 
same to the last, which add as in simple addition. 

I. Sterling Money. 

In Endand, Money is reckoned in pounds, shillings; 
pence, and i*arthings, which is called Sterling Money. 

TABLE. 

4 farthings (qrs.) make 1 penny, marked d. 

12 pence tnake 1 shillings ** s. 

20 shillings make 1 pound, " J^ 

Note, — Farthings are oYten written as the fraction of a 

penny ; thus, 1 fairthing is written ^., 2 farthings, ^d., 3 

farthings, |d. 

EXAMPLES. 

1. Add together :£74 13s. 6^. ; i:i8 5s. 7d. ; ir24 lOs; 
9|d.; andi:i3 8s. 4^. 



COMPOUND ADDITION. 5^ 

lUustraiion, — ^We find by adding up the 
£ ? d?qr! column of qrs. the amount is 7, which we 
74 13 6 2 divide by 4, because 4 qr8.=l penny, and 
18 5 7 the quotient is 1 penny, and the remainder 
24 10 9 3 is 3qrs. ; we set down the 3qrs. under the 
13 8 4 2 column of qrs. and carry the quotient (id.) 
130 18 3 3 ^® ^^® columngpf pence, and the amount is 

27d. which we divide )}y 12, the number of 
pence in a shilling, and tl^^ quotient is 2s. and the remain- 
der 3d. ; we place the remainder 3d. under the column of 
pence, and carry the quotientto the shillings, and the amounjt 
^ 38s. which divided by 20, gives the quotient jCl, and the 
remainder 18s. which we place under the shillings, and 
carry the 1 to the pounds, a,nd t)^e amount is ^130. 

£ a, d. £ a. d. qrs. £ a. d. qn. 

125 13 4i 72 9 6 2 12 14 9 3 

' 94 6 lOj 118 10 U -3 1> 13 j3 1 

85 19 6 95 17 9 2 8 9 Q .0 

64 17 9f 25 14 4 2 7 3 3 

370 17 6^ 

4. Add je:95 13s. 4d., je:23 16s. 9d., je27t)s. lOd., jE:13 
1 8s. and i:i5 Is. 6d. together. Ans. £175 lOs. 5d. 

6. Find the whole amount of j£10 10s. lOd. 3qrs., 9s. 6d. 
«2qrs., 7s. 3d. Iqr. and llfd. Ans, JETll 8s. 8^d. 

II. Tray Weight. 



lb. 02. pwt. gr. 


lb. 


OZ. pwt. gT. 


1^. . OZ. pwt. gr. 


^4 11 13 23 


1 


'8 3 11 


1 ll fO 11 


'8 4 16 19 


2 


10 13 10 


10 13 14 


JT 8 13 16 


7 


6 5 13 


2 6 9 9 


iB 10 14 9 


3 


11 10 9 


3 5 18 16 


3 8 10 7 


1 


9 11 18 


1 8 12 19 


7 11 12 


5 


10 8 16 


8 11 10 13 


4? 4 14 




• 





4. ^dd together the ibllowing quantities of silver, viz. : 
31b. 9oz. 16pwt. 3gr., lOoz. Ipwt. 22gr., 31b. 4oz. Opwt. 
6gr., ipd 51b. 3oz. 13pwt. 3gr. 

Ans. 131b. 3oz. llpwt. lOgr. 

5. A goldsmith bought 4 ingots of silver, the first weigh- 
ed 7 lb. 2oz. 12pwt., the second 61b. 4oz. dpwt. 6gr., 



COMPOUND ADDITION. 

me third 81b. ^wt. Igr, the founh 6lb. lloz. 5pwt, l4gr. 
What quantity did be buy in all ? 

Ans, 281b. 6oz. 5pwt. 21 gr. 

II L Avoirdupoise Weight, 

T. owt. <|r. lb. OS. dr. 

14 11 1 15 6 10 

34 3 11 14 15 

7 19 25 9 8 

3 11 2 14 6 13 



cwt 


qr. 


lb. 


cwt. 


qr. 


lb. 


9Z. 


21 


3 25 


1 


3 


16 


14 


19 2 


14 


3 





12 


10 


12 


1 


10 


5 


1 


9 


13 


9 


27 


7 2 27 


15 


63 





20 











4. A grocer sold 4hhds. of sugar. The first weighed 
7cwt. Iqr. 161b., the second 6cwt. 2qr. 101b., the third 9c wt. 
2qr. 141b., the fourth 7c wt Oqr. 101b. ; what was the weight 
of the whole ? Ans. 30cwt. 2;qr. 221b. 

5. A farmer sold 3 loads of hay, weighing ag follows viz. : 
the first i9cwt. 3qr. 211b., the second 21 cwt. Iqr. 14lb.>tho 
third 18cwt. 2qr. ; what was the weight of the whole ? 

Ans. 59cwt. 3qr. 7Ib. 

6. Add together 2T. Icwt. 3qr., 19cwt. Iqr. 121b., I4cwt; 
3qr. 181b., 2cwt. 3qr., 15cwt. Iqr. 191b., 5T. 6cwt., IScwtl 
Oqr. 131b. 15oz., and 271b. 15oz. 

Ans. lOT. I8cwt. 2qr. 61b. 14o|. 

iV. Apothecaries Weight. 



3 9 


gr- 




g 3 3 gr. 






lb 


I 


3 


3 gr. 




9 1 


17 




10 3 2 19 






5 


9 


3 


2 13 




3 2 


19 




6 3 12 






4 


8 


6 


19 




6 1 


17 




7 6 1 17 






9 


10 5 


2 \a 




5 2 


12 




9 5 2 12 






6 


5 6 


1 17 




^ 1 


10 




6 1 16 






8 


9 4 9 


» 


34 1 


V. 






mre. 




- 










• 


Cloth Mem 








yds. qr. na. 




EE. qr. na. 


E.Fl. ( 


ir.i 


la. 






E.Fr. qr.] 


tia. 


36 2 1 




91 


3 2 


41 


2 


1 






75 5 


2 


43 1 3 




49 4 3 


39 


1 


3 






13 1 





28 3 2 




6 


2 1 


18 


2 






47 3 i . 


15 1 1 




61 


1 


27 2 


1 






27 4 


1 


65 




15 1 


9 


1 









115 1 


2 


189 a 








• 












« 



GOKFOirKD ADDRlDlf. €1 

6. Thar^ are 5 pieces of doth wliicli measure as fbUows, 
vis.: 35yds. 2qt. Ina., 28yd8. 3qr.| 37yd8. 3qr. Sua., 33yds. 
3qr. Sua., 4iyds« and 3na. ; how many yards in the whole ? 

Ans» 177yds. Iqr. 2na. 

6. Add together Idlyds. 2qT., 75yd8. Oqr. Ina., 45ydb.y 
56yds. Iqr., 13yds. 3qr. liuu, 29yds. 2qr. and 95yds. Iqr. 
3na. Ans. 466yds. 2qr. Ina. 

7. A metchant bought 4 piepes of brqadcloth ; the firs^ 
contained 19yds. 3qr., the second l^yds. 2qr. ina., the third 
25yds., the ^cmrth 15yds. Iqr. 3na. ; how many yards did 
he buy ? Ans. 75|yd8. 

8. Find how much cloth is contained in the 3 following 
pieces ; the first 47fyds., the second 43yds. 3na., and the 
third 26yds. Iqr. 3na. ? Ans. 117yd8. Iqr. 2na. 



VI. 


Dry Measure. 




ba. pk. qt. 


bo. pk. qt. pt. 


bu. pk.qt.pt. 


35 3 2 


115 3 1 1 


157 3 6 1 


19 1 7 


143 7 


176 1 7 


15 2 


74 2 6 1 


113 3 4 


7 2 5 


16 1 3 1 


114 2 3 1 


5 13 


27 3 


106 6 1 


83 1 3 







4. Add togetner 3bu. 3pk. Iqt., Ibu. 7qts., 16bu. ipk., 
21bu. 3pk. 4qts., 13bu. Ipk. 2qts. and i8bu. 3pks. 

Ans, 75bu. Opk. 6qts. 

5. Bought 6bn. 3pks. of wheat at one time, 3bu. 3pks. 
at another time, 18bu. Ipk. at another, and 19bu. 2pks. Iqt. 
at a&other time ; what quantity did I buy in all ? 

Ans, 48bn. Ipk. Iqt. 



yn. 


Wine Measure, 




<8aLqt.ift. 


hhd. gal. qt. pt. 


T. P. Mid. g«L qt. pt. gi. 


36 3 1 


42 34 3 1 


24 1 1 34 2 1 3 


17 1 1 


27 36 2 1 


17 15 3 2 


24 3 1 


24 24 1 


10 1 1 16 2 1 


15 2 1 


16 B 3 


6 1 62 1 1 1 


47 1 1 • 


5 Oil 


7 1 53 3 1 3 



62 * COKPOtJND ADDITION. 

4. Add together 28gal8. 2qt8. fpt. 2gi., 16gai. Iqt. 2gi., 
25gal. Iqt. Ipt. 2gi., 16gal. lqt.» 12gal. 3qt8., and 35gal. 
2qC8. Ipt. Ans. 135gal. 2gi. 

5. A merchant bought 3 casks of brandy containing as 
follows, viz. : 71 gallons 3 quarts, 65 gallons 3 quarts, 67 
gaUons 1 quart ; how many gallons did he buy ? 

Ans. 204 gallons 3 quarts. 

6. Bought 7 casks of molasses, containing as follows ; 
76 gallons 3 quarts 1 pint, 65| gallons, 46 gallons 1 pint, 
57 gallons 1 quart, 63 gaJUons, 65 giallons 2 quarts 2 pint^; 
ai>d 64 gallons 1 pint ; how much in the whole ? 

* • ' 4nsr 49© gajlon? 3 quarts 1 pint. 



VIII. 


Long Measure, 










yds. feet. in. b.c. 


m. far. rd. 


le. 


m. 


fur. 


nl. 


4 2 11 2 


45 4 26 


76 


2 


6 


32 


5 1^1 


36 5 23 


54 


1 


5 


26 


10 6 1 


24 7 34 


64 


1 


7 


24 


5 2 9 


11 3 7 


46 


2 


4 


23 


2 1 Ip ? 


16 1 33 


23 


2 


3 


26 


18 10 










• 



4. Add together 27 mils 3 furlongs, 35 miles 1 furlong 26 
poles, 30 miles 4 furlongs 15 poles, 45 mile^ and 84 miles 
7 furlongs. Ans. 223m. Ird. 

5. If a man travel 6 days at the rate of 29 miles 2 furlongs 
10 poles each day, how far will he travel in all 1 

j^ns. 175m. 5fur. 2Q2ti. 



IX. L 


and or Square Measure * 






A. roods, rd. 


A. roods, rd. 


♦» 


sq.ft. 


sq.in. 


467 3 31 


756 3 36 




245 


128 


623 2 17 


374 1 14 




93 


138 


31 1 27 


60 2 6 




128 


125 


64 3 33 


7 37 




13 


66 



4. A man has 3 fields which measure as follows, viz. : 
17 acres 2 roods 18 poles, 39 acres' 1 rood 16 poles,' 12 acres 
roods 36 poles ; how much land in the 3 fields ? 

« Ans. 69 acres Oqr. 30rd. 



COMPOUND ADDITION. 



6^ 



, > 5. Add together 16 acres 1 rood 3 rods, 14 acres 3 roflids 
39 rods, 48 acres 1 rood 17 rods, 65 acres 3 roods 28 
rods, and 19 acres Iqr. 25 rods. 

^n^..l64 acres 3 foods 32 rods. 

6. Find the number of acres in tlie follbwmg tracts of 

land, viz. : the first contains 489 acres 3 foodi^ 28 rods, the 

second 276 acres 1 rood 30 rods, the third 596 acres 2 

roods 18 rods, the fourth 309 acres 3 roods 34 rods. 

Ans, 1672 acres 3 roods 30 rodfl^. 



X. 



Solid or Cubic Measure, 



Tons. 


feet. 


cords, feet. 


41 


38 


6 127 


19 


25 


9 118 


7 


11 


5 10. 


9 


16 


7 83 


78 


10 


•- 



cordf. feet, inches. 
14 111 1446 
9 84 1726 



,5 127 



96 



10 76 1236 



4. A man bought 3 parcels of wood ; tBe hrst contained 
2 cords 84 feet 864 inches ; the second, 5 cords 3f6 fe^l 
1456 inches ; and the third, 96 cords 84 feet. How mtich 
did he buy in all ? Ans. 104 cords 77 feet 592 inches. 

. 5. A4^4x^ther 25 cords 18 feet, 128 inches; 19 cords 
32 feet ; t4 cords 13 feet 1600 inches ; and 125 cords 64 
jfeet. Ans. 184 cords'. 



XI. 

dft. h. m. sec. 

57 23 55 40 

34 8 40 17 

19 6 10 11 

8 17 34 48 

-^ i • --1 



Time. 

yr. mo. w. da. h. m. sec. 

3 6 3 6 14 56 30 

1 3 5 23 59 59 

5 1 2 1 18 15 40 

7 14 6 45 



3. Aii togeiiier 16 ^rs. 154 d. 13 h. ; 24 yrs. 94 d. 18 
h. ; 94 yfs. 184 d. 23 h. ; 56 yrs. 364 d. 5 h. ; ahd 25 yrs. 
14 d. 1 h. Ans. 217 yrs: 82 d. 12 K. 

4. Add together 5 yrs. 125 d. 18 h. ; 5 yrs. 19 d. 6 h. ; 
17 yrs. 156 d. 5 h. j 356 d. ; 18 h. ; 87 yrs. ; and 23 yrs. 
134 d, 6 h: Aris. 139 yrs. 62 d. 5 E. 
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XII. 




Circuldr Motion* 








S. 


r 


// 


S. 


o 


f 


it 


6 29 


40 


20 


11 


13 


45 


59 


3 5 


59 


48 


9 


29 


18 


00 


1 18 


.27 


30 


5 


18 


27 


I 


2 11 


45 


20 


3 


5 


18 


27 



3. Add together 345 deg. 25 m. 30 sec. ; 145<^ 18' 30"; 
850 59^ 48'^; 45® 38' 44"; and 30^ 15' 19". 

Ans. 6520 37' 51'^ 



COMPOUND SUBTRACTION. 

Reaches to find the difference between any two numbers 
Of diverse denominations. 

RULE. 

I. Place those numbers under each other which ar« of 
the same denomination, the less being below the greater^ 

II. Begin with the lowest ddnomination, and if it eitcee4 
the number above it j borrow as many units as make one of 
the next higher denomination \ subtract it therefrom, and 
to the difference add the upper numboif, remembering always 
to add one to the next superior denomination for that which 
you borrowed. 

Proof, — The method of Proof is the same as Simple 
Subtraction. 

EXAMPLES. 

Sterling Money, 

1. Borrowed i:30 4s. 9d., and paid £5 14s. 6d. ; ho# 
much remains unpaid ? 

Ulustratian.^^'We write thd 
numbers, the less below the 
greater, pence under pence, 
shillings under shillings, &c« 

to the shillings, we cannot take 14s. from 4s., but we bor« 
row 1 from the pounds =:20s. ; and 14s. subtracted from 



Operation. 








80 


12 


£ 


8. 


d. 


Minuend 30 


4 


9 


Subtrahend 5 


14 


6 
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20s. leave 6s., to which we add the upper number, 4s. 
inakin|[ 10s., which we set down. Proceeding to the 
pounds, we carry 1 to j6^5 makes £6, which subtracted from 
J&30 leare j£24, and the work is done. 

£ a. d. £ 8,^ 4i £ 8. d. qr. 

From 18 16 4 125 19 3 165 14 6 1 

Take 8 13 6 112 16 2 131 19 4 3 

I ■«■■.- » i ■ ■ I I >■ 

10 2 10 



6. An English merchant sold goods to the amount pf 
J&145 13s. 6^., and received in part payment £55 18s. 
4-|d. ; how much remained diie, or unpaid. 

Ans. jCSQ 15s. Idi 3qrs. 

Troy Weighl. 



lb. 

87 


02. 
11 


pwt. 

11 


grs. 

13 


lb. 

27 


oz. 

10 


pwt. 

15 


gn. 

22 


19 


11 


14 


22 


15 


9 


16 


23 



67 11 16 15 



3. From 21b; lloz. 13pwt. take lib. Ooz. 19pwt. 

Ans, lib. lOoz. 14pwt. 

4. A silversmith having 51b. 3oz. 13pwt. of silver, worked 
lip lloz. 14pwt. 16grs. of it; how much had he lefl? 

Ans. 41b. 3dL 18 pwt. 8gr8i 

Avoirdupoise Weight. 

cwt. qr. lb: T. fcwt. qir. lb. 02. dr. 

59 1 11 100 10 1 U 13 14 

19 3 27 15 13 1 18 12 15 



3. From 8T. 13cwl. take 7cwt, Iqr. 14lb. lloz. 

Remain 8T. 5cwt. 2qr. 13lb. 5oz. 

4. A merchant bought a hogshead of sugar, containing 
dcwt. 2qrs., and sold out of It 5c wt. 3qrs. 161b. 8oz. ; how 
much remained unsold ? Ans. 3cwt. 2qrs. lllb. 8oz. 

Apothecaries Weight. 

lb. oz. dr. 3 9 gr. lb. ^ 3 3 gr. 

19 8 6 4 1 17 35 7 4 1 14 

9 11 5 1 2 13 17 10 7 1 13 




to GOMPOITND 8V)ltfti€tt»ii; 

Cloth MMISUt9, 

yds. or. na. E. B. qjf. na. 8.F1. qr. iuu 

S5 1 2 457 3 1 76e 1 8 

21 1 3 1S91 3 2 149 2 1 



Mta 



4. Bought a ipiete of bfoadcloth, containing 29 yards 3 
quarters 1 nail, and sold 9 yards I quarter 3 nails off of it ; 
how much remained unsold ? Ans. 20yds. Iqr* 2lia'. 

Dry Measufe. 

DU. pk. qt. btt. idc. qt. bu. pk. qt. pt. 

95 1 7 18 1 5 17 2 3 

15 3 1 13 1 6 7 16 1 



4. A farmer raised 96 bushels of wheat, and sold 36 
bushels 3 pecks 4 quarts out of it ; how nuich had he re-> 
maining? Ans, 59bu. Opk. 4qts; 

5. Subtract 15 bushels 3 pecks 2 quarts 1 pint from 95 
bushels, and how much will remain ? 

Am, 79ba. 5qts. Ipiob. 

Wine Measure^ 

gal. qi. pt. gl. lihd. gal. qt. pt. T. hiid. gal. qt. 'i^ 

21 2 1 1 13 1 5 3 20 3 1 

15 2 1 3 10 59 3 1 3 2 27 



■ '~-- 



4. From 13hhd6..15 gallons, take llhbds. 20 ^Ioks i 
quarts. * Remain Ihhd. 57gal. iqtv 

5. From a hogshead of molasses, cfdnltainlng '63 f alloni^, 
a grocer sold IS gallon^ 3 'Quarts 1 pint ; how much remain 
ed in the hogshe^ ? Ans^ 44gals. ijil. 

Long Measure. 

yd. ft. in. be. 'm. for. pe. . le. tt. for. po. 

5 2 11 45 6 22 96 2 6 38 

3 2 U 1 li 6 23 24 1 7 ti 




4* Fmi8i^6 nules 5fiir. 26 rodSf take 15 miles 1 ftirlonf 
36pole«. Ans. 21m. 3fiir. 30 pole*. 

5. The distance from New London to Hartford is 42 
miles. If a man start from New London and travel towards 
Hartford 18m. 5fur« 35 rods, how far will he then be from 
Hartford ? A»s. 23m. 2fiir. 5 rods. 

Land or Sqni&e Measure. 

Jl. moA. r. A. r. po. s^. ft. Bq.iik 

39 2 la 45 2 17 339 141 
^4 1 26 26 1 36 29 .142 



■r-^pp^"^ 



i^**^ 



4. From 17 acres Sqr. 35 ibds,8utoact 12 acres 2 roods 
14 rods. Remain 5 A. 1 rood 2 Irods. 

5. If fvem an enclosure of 45 acres 3 roods and 26 po., 
there be taken 21 acres 2 roods 39 poles, how much wiU 
there be remaining ! Ans, 24 A. Oqr. 27rds, 

Solid or Cubic Measure* 



Tons. 


feet. 


cords. 


feet. 


Tons. 


feet. 


ai. 


114 


26 


82 


113 


48 


16 


149 


109 


39 


31 


120 


15 


14 


145 



.■£& 



4. From 2 tons 38 feet of hewn timber, take 1 ton 46 
teet 1536 inches. Remain 41 feet 192in. 

5. If from a parcel of wood containing 34 cords 96 feet, 
^ere be sold 28 cords 32 ^et, how much will be lefl ? 

Ans, 6^ cords. 

Time, 

j^ W}, w. dt. yr. da. h. m. sec. 

45 11 3 1 34 359 19 41 20 

36 10 3 5 18 355 18 49 19 



3. From 94 years 134 ^ays, subtract 25 years 156 days 

'4 iMNUrs 40 imutes. Remain 68yrs. 342da. 18h. 20iIl 

i. WJUUaaai's «ge is ^6 yews 3 months and 20 day% and 
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Henry's is 14 years 6 mo. 19 days ; can you tell me how 
much older William is than Henry ? Ans, lyr. 9mo. Ida. 









Circular Motion. 








s. 


o 


/ 


II 


S. 


o 


/ 


ti 


7 


25 


46 


45 


11 


29 


34 


54 


3 


9 


40 


56 


7 


29 


51 


37 





3. The whole circumference of the earth is 360 degrees. 
If a ship could circumnavigate the globe by a direct course, 
how much farther must she sail to complete hef royage, 
after sailing 248^ 55^ 31" ? Ans. lll^ 04' 29"- 



EX£RCIS£S IN COMPOUND ADDITION AND SUBTRACTION. 

1. Borrowed jE^62 10s. ; paid at one time dEri4 16s. 8^., 
and at another time £2\ 10s. ; how much remains unpaid? 

Ans, dE:26 3s. 3fd. 

2. Bought a hogshead of sugar^ weighing 8c wt. 3qrs. 
141b. ; sold at one time 3cwt. Iqr. l4ib. 5oz., and at anoth* 
ertime 3qrs. 161b. 12oz. How much remaiaed unsold? 

Ans^ 4c wi. 2qr. 101b. 15oz. 

3. From a piece of broadcloth, containing 56 yards 2 
nails, a tailor made 3 suits, each 6 yards 3 qrs. ; how much 
remained in the piece ? Ans, 35yds. 3qrs. 2na. 

4. A merchant bought a hogshead of molasses, contain- 
ing 65 gallons, and sold at one time 14 gallons 3 quarts, 
and at another time 9 gallons 2 quarts 1 pint ; how much 
remained in the hogshead? Ans^ 40gal. 2qt. lpt« 

5. A man owning a farm of 321 acred 2 quarters, sold 
one field containmg 14 acres 3 roods 19 poles, and another 
containing 12 acres 1 rood ; how much land had he^ left ? 

Ans* 294 A. Iqr. SI rods. 

6. From a pile of wood, containing 25 cords, there was 
sold at one time 10 cords 84 feet, and at another time 6 
cords 84 feet ; how many cords were left ? An^, 7cds. 88ft. 

7. The distance from Philadelphia to Washington is 138 
miles ; if a man travel 5 days from Philadelphia towards' 
Washington, viz. : the first day ] 8 miles 3fur. 25 rods \ the 
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second, 23m. 2fur.; the tliird 20m. liiir. 6 rods ; the fourth 
25m., and the fifth day, 22m. 3fur. 18 rods ; how far will he 
then be from Washington f Ans, 28m. 5fur. 31 poles. 

To find the hngth of Time from one iate ta unotker. 

Subtract the first date from the last date, reckoning the 
months according to their order ; and in computing interest 
on Notes, <fec., each month is reckoned 30 days. 

EXAMPI.SS. 

1. What is the difference in time from February 19ttl, 
1827, to June 19th, 1833 ? 

*^"**<^ Illustration, In reckoning from 

t^t date 1833°5 it ^?""*'T !«'-*«. Jon^lS*. «»=\«- 
Firstdate 1827 1 19 V"^' ^« /»/ it to be 5 mo 19 

days, and from January 1st to 

Answer 6 4 February 19th, Is 1 month 19 
days ; and the first date subtracted from the last date, leaves 
6 years 4 ihonths days, the answer. 

2. What is the difference of time from July 12, 1820, to 
January 27, 1834 ? Ans, 4yr3, 61mo. lOda, 

8. A Note, bearing date July 1$, 1830, was paid Novem* 
her 20, 1833 ; how long was tbd note at interest ? 

Ans, 3 years 4 months 5 days« 

4. A Note, bearing date December 10, 1828^ was paid 
January 5, 1834 ; bow long was it at interest ? 

Ans. 5 years months 85 days. 

I 5. The war between England and America commenced 

I April 19, 1775, and peace took place January 20, 1783 ; 

how long did the war cpntinue ? 

Ans, 7 years 9 months 1 day. 

.ail .1 I 

Questions, 

1(Vhat is a compound iramfoer ? teach t 

Wbat Is Gompouiul Addition ? How do you place the numbers T 

Hqw do jroa write numbers to be add- How do you subtract ? (Repeat the 

«d? Rule.) 

' How do yo« add the numbers? Sow do you find the lengtb of tiine 

\ W^bJL does OMDi>ou^ Subtraction from one date to another ^ 
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COMPOUND MULTIPLICATION. 

Compound Multiplication is when the multiplicand con- 
sists of diverse denominations. 

I. When the Multiplier does not exceed 12. 

RULE. 

Write down the multiplicand and place the quantity un- 
der the least denomination for a multiplier. Multiply each 
denomination separately, and carry as in compound addi- 
tion, setting down the whole product of the highest deno- 
inination. 

EXAMPLES. 

. 1. What will 6 yards of cloth cost at jCI 5s. 7fd. per 

yard ? 

Operation. . 
£ 8^ d. q^ 

15 7 3= price of 1 yard. 
■ - 6= number of yards. 

Ans.7 13 10 2= cost of six yards. 

Illustration, 6 times 3qrs. are 18qrs., which we divide 
by 4 (as in compound addition,) and the remainder is 2qrs. 
which we set under the qrs., and the quotient is 4d. which 
we carry, saying 6 times 7d. are 42d. and 4 are 46d. which 
divided by 12. (the number of pence in a shilling,) the re- 
mainder is lOd. and the quotient 3s., then 6 times 5s. 
are 30s. arid 3's. to carry make 33s., which divided by 20 
the remainder is 13s. and the quotient is £\, and 6 times 
i£\ is j£r6, and £\ to carry makes £1, which set down. 
2. Multiply lis. 4d. by 3. 3. Multiply £\ lis. 9^. b^ S 

£ 9. A. £ 8. d. qrs. 

11 4 . I il 9 2 

3 • S 

Ans.l 14 Product, 7 18 11 2 

4. Multiply jE:539 14s. lOd. 3qrs. by 5. . 

Ans. je:2698 14s. 5|d. 

5. Multiply £50 18s. lOd. by 7. Ans. ^2356 lis. lOd. 

6. What cost 9 yards of Irish linen, at 7s. 9d. 2 grs. 
tker yard ? Ans, £3 lO's. 1 j[d. 
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7. What cost 11 pairsof shoes, at lOs. 6d. per pair 1 

Ans^ J^5 15s. 6d. 

8. What is the weight of 9 dollars, the weight of one 
dollar being 17 pwt. 8gr. ? Ans. 7oz. 16pwt. 

9. What is the whole weight of 12 hogsheads of sugar, 
each weighing 7c wt. 3qr. 161b. ? Ans, 94c wt. 2qr. 24lb. 

to. Multiply 3ib If 63 23 14gr. by 6. 

^»*. ISib llf I3 13 4gr. 

11. How many yards of cloth are in 7 pieces, each con- 
taining 29 yards 2 quarters 3 nails ? Ans. 207yd. 3qr. Ina. 

12. How many bushels of corn are in 9 bags, containing 
each 3 bushels 1 peck 5 quarts ? Ans. 30bu. 2pk. 5qt8. 

13. How much wine is there in six casks, each contain- 
ing 49 gallons 2 auafts 1 pint ? Ans. 297gal. 3gt. 
' 14. Multiply 9 leagues 2 miles 5 furlongs 26 poles by 8. 

Ans. 551e. j^fur. 8rd. 

15. How many acres in 5 fields, each containing 4 acres 
). rood 36 rods ? Ans. 22 acres 1 rood 20 rod. 

16. How much wood is there in 11 pile8,«ach containing 
2 cords 32 feet 136 inches ? Ans. 24 cords 96ft. 1496in. 

17. Multiply 12 years 6 months 3 weeks 5 days by 10. 

Ans, 1253nr. 9mo. Iw. Ida. 

II. When the Multiplier is a Composite Number, and 

greatm' than 12. 

RULE. 

Mcdtiply the muhiplicand first by one of the component 
parts, and that product by another, and so on, and the last 
product will be the answer. 

EXAMPLES. , 

1 . What is the value of 24 yards of cloth at 6 shillings 
10 pence per yard ? 

Operation. 
;C 8. d. 

6 10=price of 1 yard. 
' 6= one of the factors. 

2 1 0= price of 6 yards 
4= the other factor. 

Ans, 8 4 0= price of 24 yards. 
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Illustration, 6 X 4== 24, therefore we iniiltlply tbd pric« 
oi I yard first by one factor, and that product by the other, 
which gives the price of 24 yards. 

2. What cost 54 yards of cloth at £l 3s. 6^. a yurd t 

Ans. £63 lis. 3d. 

3. Multiply 5c wt. 3qrs. 1 5lb. by 56. Arts. 329cwt. 2qrs. 

4. How many yards of broadcloth are there in 35 pieces, 
each containing 36yd5. 2qr. Ina. ? Ans, 1279yds. 2qr.^na. 

5. How much cider is there in 45 barrels, eadh conCain- 
ing 31gal. 2qts. Ipt. ? Ans, 1423gal. Ipt. 

6. Multiply 2® 58^ 10" by 56. Ans. 5S. 16« 17' 20^^ 

7. Multiply 24m. Sfur. 8rd. by 72. 

Ans. 1756m. 6fiir. l%d. 

8. How many days in 25 years, the year containing 365d. 
5h. 48m. 56s. ? Ans, 91 3 Ids. Ih. 23m. 20s. 

9. How much wood is there in 32 loads, containing each 
1 cord 16 feet 144 inches ? 

Ans, 36 cords 2 feet 1152 inches. 

III. When the Mtdliplier is not a Composite Nwnher, 

RULE. 

Multiply by those factors whose product will come the 
nearest to it, then multiply the upper line by what IreoiaiAedy 
which added to the last products gives the answer. 

EXAMPLES. 

1. What' will 47 yards of cloth come to at 148. 6d. per 
yard? 

£ 8. d. 

14 6= price of 1 yard. 
9 

6 10 6= price of 9 yards. 
5 



32 12 6= price of 45 yards. 
1 9 0=price of 2 yards. 

Ans. 34 1 6= price of 47 yards. 

Illustration. — No two factors will exactly produce 47 ; 

but we multiply the price of 1 yard by 9, which gives the 

price of 9 yards ; then -multiply the price of 9 yards by 5, 

^*%jvhich gives the price of 45 yards ; (9 X5=45 ;) w* then 



1\ 
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multipiy thd price of 1. yard by 3 and add the product to 
tke price of 45 yards, and the sum is equal to the price of 
47 yards. ' 

2. What will 23 yards of linen come to at 3s. 6|d. per 
yard ? Ans, £4 Is. 5jd. 

3. What quantity of hay is there in 17 loads, containing 
^ach 19cwt. 3qrs. 25lb.? Ans. 339cwt. 2qrs. 5lh. 

4. How many yards of cloth are there in 29 pieces, each 
containing 41 yards 2qrs. 1 Ans, I203}yds. 

5. How far will a vessel sail in 34 days, at the rate of 
J35le. Im. 6fur. a day? Ans. 12091e. 2m. 4fur; 

EXAMPLES FOR EXERCISE. 

1.. What is the weight of 7bhds. of sugar, each weigh- 
ing 7c wt. 3qrs. 191b.? Ans, 55c wt. Iqr. 211b. 

2. What is the weight of 6 chests of tea, each weigh- 
ing 3cwt. 2qrs. 91b. ? Ans. 21cwt. Iqr. 261b. 

3. In 35 pieces of cloth, each measuring 27|^ yards, 
Jiow many yards ? Ans. 971yds. Iqr. 

4. How much brandy in 9 casks, containing each 45 
gallons 3qts. Ipt.? Ans. 412gals. 3qts. Ipt. 
" 5. How many bushels of com in 15 barrelsi each con- 
taining 3bu. 1 peck 4qts.? Ans. 50bu. 2pk. 4qts. 

6. How far will a man travel in 1 8 days, at the rate of 
35m. 6fur. 25 rods a day ? Ans. 644m. 7fur. lOrds. 

7. How much land is contained in 9 fields, each mea- 
suring 12 acres 2 roods 25 po. ? Ans- 1 1 3 A. 3r. 25po. 

8. In 8 parcels of wood, containing each 5 cords 76 
feet, how many cords ? Ans. 44 \;ord 96 feet. 

9. The earth performs one revolution round the sun in 
365 days 5 hours 48ra. 56sec. How long will it take to 
make 8 revolutions ? Ans. 2921d. 22hrs. 31m. 28sec. 



COMPOUND DIVISION 

Teaches to find how often one given number is contained 
in another, of different denominations. 
I. When the divisor does not exceed 12. 

RULE. 

Begin with the highest denomination, and divide as in 
Simple Division ; and if there be a remainder, find how 
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many of the next lower denomination it is eqnal to, which 
add to the next denomination ; then divide again, and cany 
the remainder, if any, as before : thus proceed tiU tha 
whole is finished. 

Proof— \h.Q same as Simple Division. 

?:XAMPL£S. 

1. If jE?2047 13s. 9d. be divided equally among 6 men, 
how much will each man receive ? 

Illustration, — We divide the pounds 
Operation. as a whole number, by 6, and the 

£ B. d. qrs. . - , i . •' » ^^ 

6)2047 13 9 remamder, 1 pound, is equal to 20s. 
— oTi — r""7 — o" "which we add to ihe next denomina- 
tion, 13s. makes 33s. which divided 
by 6, the quotient is 5s. and the re- 
mainder 3s. We then multiply the 3s. by 12, the number 
of pence in one shilling, and add in the 9d. makes 45d. ; 
this divided by 6, the quotient is 7d., and the remainder 
3d., which we multiply by 4, makes 12qrs. ; which being 
divided by 6, the quotient is 2qrs. 

2. If 9 tons of hay cost £41 3s. 6d., what will 1 ton cost? 

Ans. j£:4 lis. 6d. 

3. If II bushels of corn cost £2 9s. 6d. what is that a 
bnshel ? Ans. 4s. 6d. 

4. Divide jE? 144 IQs. equally among 12 men. 

Ans. £\2 Os. lOd. 

5. If 26 bushels of com be put into 8 barr.els, how much 
will there be in each barrel ? Ans. .3 bushels 1 peek. 

6. If 9 pieces of broadcloth contain 272 yards 1 quarter, 
V^hat does 1 piece contain ? ' Ans. 30lyds. 

7. h tract of land, containing 96 acres 2 roods 16 rods, 
is to be divided into 7 equal lots ; how much land will each 
lot contain ? Ans. 1 3 acres 3 roods 8 rods. 

_ II. If the divisor exceed 12, and be a composite num- 
ber, divide first by one of the component parts, or factors, 
and that quotient by another, &c., and the last quotient will 
b,e the answer. 

8. Divide i?39 13s. 4d. by 28. 
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09«c^Ti. ^ ^ 28 being a composite number, anJ 

7)39 13 4 ^^^ component parts, or factors, 7 and 4, 

4^5 1 3^ ^® ^^®* divide the 39 pounds, 13 shil- 

-J _ — lings 4 pence by one of the factors, and 

Ans, 1 8 4 jj^g^j quotient by the other factor, which 
gives the true quotient. 

9. If J&269 12s. 4d. be divided equally among 56 men, 
bow much will each man have ? Ans. £4 16s. 3|d. 

10. If 27 days' labour cost jC 10 2s. 6d, what will one 
day's labour come to ? Ans, 7s. 6d. 

11. Divide 59c wt. 2qrs. 141b. by 18. Ans, 3c wt. lqr.71b. 

12. Divide 1 45yds. 2qrs. by 32. Ans. 4yds. 2qrs.rf 

13. Divide 94 bushels 2 pks. by 56. Aris. Ibu. 2pks. 6qt. 

14. Divide 232 gallons, by 64. Ans. 3gals.2qt. Ipt, 

15. Divide 149A. 1 rood 24rds. by 96, 

Ans. lA. 2rood8 9rd. 

16. Divide 356yrs. 9mo. 1 week 5 days, by 108. 

Ans. 3yrs. 3mo. 2 weeks 4da. 
III. When the divisor exceeds 12, and is not a compo- 
site number, divide by the whole divisor at once, after the 
manner of Long Division. 

17. Divide .£176 9 shillings 6 pence, by 26, 

oo\f.rc n c/o" ^^*- ^"^^ divide the pounds, 

1 Ifi ^ ' ^"'^ ^^® quotient is £6, and 

>^^ the remainder jer20. This 

20 remainder we now multiply 

20 by 20, the numbeq: of shil- 

«• lings in 1 pounA, and to the 

26)409(15 product add the « shillings 

26 in the dividend, wTiich makes 

1 49 40^ shillings ; this sum we 

130 divide by 26, as before, and 

19 the quotient is 15 shillings, 

^2 ^^d the remainder is 19 shil- 

j^ lings. We then multiply the 

26)234(9 ^^ shillings by 12, the num- 

234 ber of pence in one shilling, 

— Q- and to the product add the 

6 pence in the dividend, ma- 
king 234 pence : this sum, divided by 26, as ^ before, the 
42UOtient is 9d« We now have for the quotient £6 15s. 9d 
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18. If 31 yards of doth cost i:il3 13s. 4cl. how much 
is that a yard ? Ans, £3 13s. 4d. 

19. Divide 201cwt. 3qrs. 211b. by 41. 

Ans> 4cwt. 3qr. 191b lOoz. 

20. Divide 861 yards Iqr. by 52. Ans. 16yds. 2qr. Ina. 

21. Divide 7248 gallons, by 128. Ans, 56gals. 2qt. Ipt. 

22. Divide 6307 miles 4fur. by 96. Ans, 65m. 5fur. 25rd. 

23. Divide 310a. 3 roods 5rd. by 85. Ans. 3a. 2r. 25rd. 

24. Divide 754 years 3 months 1 week, by 91. 

Ans, 8yrs 3mo. Iw. 6d 

r 

EXAMPLES FOR EXERCISE. 

1. If 9 tons of hay cost £40 14s. 6d., what will 1 ton 
cost ? Ans. M 10s. 6d, 

2. Divide 981b. 2oz. 19pwt. 5grs. of silver into 7 equal 
parts. Ans. 14Ib. Ooz. 8pwt. llgr. 

3. Divide 6 Ton llcwt. 3qrs. 161b. by 8. 

Ans, 16cwt. Iqr. 2^b. 8oz. 

4. If 97cwt. 2qrs. 14Ibs. of sugar be contained equall]!^ 
in 1 1 hogsheads, how much sugar in 1 hogshead ? 

Ans^^ 8cwt. 3qrs. 14lb. 

5. If 1113 gallons 3 quarts of brandy be put eqiially into' 
18 casks, how much will each contain ? ' , 

Ans, 61 gals. 3qts. 1 pint. 
^. Divide 95 gallons 3 quarts 1 pint by 25. 

Ans, 3 gals. 3qts. Opt. 2gi.-f- 
. 7. Divide 94 bushels 4 quarts of com equally among 1^ 
men, and how much will each man have ? 

Ans, 6bu. 1 peck Oqt. Ipt.-}- 

8. If a man's yearly income be £38 14s.» what is that 
a calendar month 1 Ans, £3 4s. 6d. 

9. If 88 acres 1 rood 10 rods of land be divided into 18 
bqual lots, how much land will each lot contain ? 

Ans. 4 acres 3 roods 25rd: 

10. Divide 95 £.£. 4 quarters 2 nails by 7. 

Ans. 13 E.E. 3qrs. 2 nails. 

11. Divide 144 yards 1 quarter 2 nails by 11. 

Ans. 13 yards Oqr. 2 nails. 

12. Divide 36 leagues 2 miles 6 furlongs 20 pples» by 1!^« 

Aris, 2le. i mile 3fur. 4rd» 
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i3. Divide 18 gallons of Ale equally among 144 men 

Ans, 1 pint each. 

14. Bought 2 dozen silver spoons, which together weigh- 
ed 4 pounds 3 ounces 13 pwt. What was the weight of 
eii'ch spoon ? Ans. 2oz. 3pwt. 1 grain. 

Questions. 

What is Compound Mnltiplic&tion ? What does Compound Division teachi 

I. When the multiplier does not ex- 1. When the divisor ddes not exceed 

ceed IS. how do you proceed ? 13, how do you proceed ? 

S. When the multiplier is a compo- S. If the divisor exceed IS, and be a 
site number, and greater than 13, how composite number, how do you pro- 
do you proceed ? ceea ? 

3. When the multiplier is not a com- 3. When the divisor exceeds 18, and 

iMMlte nuinber, how do you proceed .< is not a composite number, how do jvtL 

proceed ? 



REDUCTION. 

deduction teaches to bring numbers from one name, ot 
denomination, to another, without altering their value. 

Reduction is of two kinds, Descending and Ascending. 

Descending is when higher denominations are brought 
Into lower, as days into hours, &c., and is performed by 
multiplication. 

Ascending is when lower denominations are brought 
into higher, as hours into days, &c., and is performed by 
division. 

ftULE. 

I. To reduce high denominations to lower. — Multiply the 
liighest denomination given by so many of the next less as 
make one of that greater, and to the product add the next 
lower denomination, (if any ;) thus proceed with each suc- 
ceeding denomination, until you have brought it to the de- 
nomination required. 

II. To reduce low denominations to higher, — Divide the 
lowest denomination given by that number of the same de- 
nomination which it takes to make one of the next higher ; 
thus proceed with each succeeding denomination, until you 
lutve brought it to the denomination required. 

Proof. — Reduction Ascending and Descending alternate^ 
ly prove each other. 

7* 
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I. Sterling Money '^ 

EXAMPLES. 

1. In jETU 18s. 4d. 2qrs., how many farthings? 

Operation. Illustration, — We multiply 

f. •• ^ ^"- the jCU by 20, the number 

11 of shiUings in £\, adding in 
_ the 188. which make 298«. 

298 s. Then as Is. is equal to 12d. 

12 we multiply the 2988. by i% 
3580 d. adding in the 4d., which 

. 4 makes 3580 pence. Then 

as Id. is equal to 4 farthings 



• Ans> 14322 qrs. ^^ multiply the 3580 pencg 

by 4, adding in the 2 farthings, and the answer is 14322 
farthings. 

2. In 14322 farthings, how many pounds ? 

Operation. \Ve divide the farthings hy 

Far. in Id. 4)14322 ^' ^f ^"«^ ^ ^*^^^f ^'^ 

— i eqal to 1 penny, and the quo- 

12)3580— 2qrs. tient is 3580 pence, and the 
2'0)29'8— 4d. remainder 2qrs.-^^— Then be- 
— — * cause I2cl. make 1 shilJmg; 
J:i4— 18s. ^^ divide the 3580 pence by 
Ans. £14. 18s. 4d. 2qrs. jg, and the quotient is 298 
shillings, and the remainder 4 pence. Then as 20 shillings 
make 1 pound, we divide the 298 shilling by 20, and the 
quotient is jC14, and the remainder 18s. ; and the last 
quotient, with the several remainders, constitutes the an- 
swer. 

Note, It will be seen that this Example proves the pre- 
ceding one: thus the 2d example proves the Ist, the 4tb 
proves the 3d, and the 6th proves the 5th, and sO on. 

3. Reduce jC94 5s. 6d. to pence. 

4. Reduce 22626 pence to pounds. 

5. In dEr256 14s. 6d. 3qr8., how many farthings t 

6. In 246459qrs., how many pounds ? 

7. In $148, at 6s. each, how many pence ? 

8. In 10656d., how many dollars, at 68. each ? 

9. In JC125, how many half-pence ? 

10. In 6000Q0 half-pence, how ioaany pounds ? 
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11. Reduce 35 ^uhieas, al ^Bb^ to pence. 

12. Reduce 11760 pence to guineu, al 28s. 

11. Troy Weight. 

1. In lib. lloz. 15pwt. of 2. In IHOOgra. of siher; 
silver, how many grains ? how many poonds ? 

lb. OS. pwt. gn. 

1 11 15 6 )11400 

12 ounces in lib. 4)1900 

23 2^0 )4r5 

JO pwts. in loz. 12)23-15pwt. 

^l^, . , Answer 1 li 15 

_24 grs. m Ipwt. lb. oz. pwt. 

1900 , 

950 Note- In dividing by 24, 

An.9.Tl400g». ^® ^^^ '^® ^*^^" ^ *^^ *• 

3. In 24lbs. 9oz. of silver, how many grains ? 

4. In 142560grs. of silver, how many pounds ?. 

5. How many grains of gold are there in 161b. lOoz. 
18pwt. 5 grains ? 

6. In 97397grs. of gold, how many pounds T 

III. Avoirdupaise Weight. 

1. In 2T. 12cwt. 3qrs. 61b. 2. Reduce 5914ib^. to tonii. 
how many pounds ? 7)5914 

T.c^.|s.^b. 4l844+61b. 

20 cwt. in 1 ton. 4 )211 

52 2'0)?;;2+3qr8. 

4 qrs. in 1 cwt. T. 2+i2cwt. 

211 Ans. 2T. I2cwt. 3qrs. 61b. 

_28 lbs. in 1 qr. jy^^^ ^^ 28lbs. are equal 

^694 to Iqr., we divide the lbs. by 

4^^ flie factors 7 ind 4. 
d9141bs. iinf. 

9. Bring 191k lloz. 13d. into drams. 

4. Bring 5053 drams into pounds. 

5. In 1 ton, how many drams t 

6. In 573440 dramsy holir many tmiB ! 
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7. In 85cwt. Iqr. 15lb., how maoy pounds t 

8. In 9563 pounds, how many cwt. ? 

9. In 1 Ihhds. of sugar, each weighing 9cwt. Sqrs. 25lbs.y 
how many pounds ? 

10. In 12287 pounds of sugar, how many hogsheads, 
each 9c wt. 3qrs. 25lbs. 

11. In 156 boxes of raisins, each containing 125 pounds, 
how many cwt. ? i 

12. In 174cwt. 12lb. of raisins, how many boxes of 125 
pounds each ? 

IV. Apothecaries Weight,'. 

1. Reduee 91b 6f I3 to 2. Bring 929 drams intd 
dram^. 



98 1 


pounds. 

8)929 


12 
116 


* 12)116+1 

91b. 80Z. liti, 



Ans, 929 drams. 

3. In 9ib 8f I3 23 19grs., Ihow many grains ! 

4. Change 55799 grains to pOuMs. 

V. Cloth Measure. 

1 . In 127 yards, how many 2. In 2032na., how mahy 
quarters and nails ? quarters and yards ? 

127 4)2032 

508 quarters. 4)508 quarters*. 

.4 ;■ 

2032 nails. 127 yards. 

3. in,573yds. Iqr. Ina., how many nails? 

4. In Sl73 nails, how many yards ? 

5. In 185 Ells Flemish, how many nails ? 

6. In 2220 nails, how many Ells Flemish ? 

7. In 156 Ells English, how many Ells French? 
Direction, — First reduce the Ells English to quarters^ 

then reduce the quarters to Ells French. Thus, 156 £. £v 
=780qrs. then 780qrs.-^6 equal to the answer. 
A Reduce 130 £Us French to Ells English. 



Hepvctiok^. \ 

9. in 35 pieces of cloth, each 28 yardv S qsarters, hoiK 
many nails? 

10. If 16X00 nails of doth be contained in 35 ftteces of 
cloth, how many yards in each piece ? 

VI. Dry Measure. 

1. In 45bu. 3pks. 5qts., 2. In 14694ts., how many 
how many quarts ? bushels ? 

bu.i*.qt 8)1469 

45 3 5 ' 

1 4)i83+5qt^ 



183 



^ bu. 45+3pks. 



Ans, 1469 quarts. Ans. 45bti. 3pks. Sqts. 

3. In 146bu., how many pecks, quarts and pints ? 

4. In 9344 pints, how many bushels ? 

5. In 35 barrels of graiit, each containing 3bu. 2pks.; 
bow many pints ? 

6. If 7840 pints of grain be contained eqdally in 35 bar- 
tels, how many bushels in each barrel 1 

Vli. Witt0 Measure. 

1. In 8 tuns of wine, how 2. In 8064 quarts of wiii^» 

iiiany hhds., gals, and qta. ? hoVr many tuns' ? 

8 4)8064 

4 > 

32hhds. 63)201 e(32f 
63 189 

96 4)3Sf 

192 ^26 



2016 gallons. 
■ 4 

8064 quarts. 



126 Ans. 8 tun^. 




3. In 27hhds. 18gals. 2qta., how many pints ? 

4. In 13756 pints of wine, how many hogsheads ^ 

5. In 25 barrels of cider, how many pints T 

6. In 6300 pints of cider, how many barrels ? 

(D%te/cU<m.—Ymi reduce 6300 pinis to quarts for a divi- 
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dead ; then reduce one banrel to quarts for a divisor. Di- 
vide, and the quotient is the answer sought.) 

7. How many bottelS) contiining 6 g^s apiece, caik be 
filled with 3 barrels of cider ? 

8. In 504 bottels of cider, each containing 6 gills, how- 
many barrels ? 

VIII. Long Measure, 

1. In 41 miles, how many 2. In 13120 poles, how 
fhrlongs and poles ? Qiany miles ? 

^^ 4'0)1312'0 

328 furlongs. 8)328 

40 >- 



13120 poles* Ans, 41 miles. 

3. In 46 degrees, how many rods ? 

46 X 69 J X 8 k 40 = 1 Q23040. 

4. In 1023040 rods, how many degrees ? 

1023040-7-40=25576-^-8=3197-^-69^=46. 

Note, When the divisor is^ a mixed nuniber, that is, d 
whole number joined with a fraction, ^, \^ &c., we must 
reduce the divisor to halves, or fourths, &c., and deduce the 
dividend to the same ; then dividing gives the true quotient. 
Thus, in this example, the rods being divided by 40, and^ 
that quotient by 8, we hav e 3197 miles ; then 69^ miles == 
139 half-miles, the divisor ; and 3197 miles =6394 half- 
miles, the dividend.- 

5. In 248 miles, how many inches ? 

6. In 15713280 inches, how many miles ? 

7. In 120 yairds 2 feet 8 inches, how many inches ? 

8. Reduce 4352 inches to yards. 

9. How many barley-corns will reach round the globe, 
it being 360 degrees ? 

10. Reduce 4755801600 barley- corns to degrees ? 

IX. Land or Square MeasUte, 

1. In 121a. 3 roods and 25rd., how many square rods t 

2. In 1 9505 rods, how many acres ? 

3. In 256 acres, how many square feet ? 

256 X4X40X 272 J = 11151360 Ans 
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4. Id 11151360 square feet, how many acres ? 
272^^:^:1089 iborths, the divisor; then 11151360s 

44605440 fourths, the diyideitd, the quotient is 
40960 square rod^ ; then 40960 square rods == 
256 acres, the answer. 

5. Reduce 1 square mile, or 640 sq. acres to rods. 

6. Reduce 102400 square rods to acres. 

X. Solid Measure. 

1. In 25 tons of hewn timber, how many solid inches ? 

2. In 2160000 solid in., hoyr many tons of hewn timber? 

3. In 25 cords of wood, how many solid inches ? 

4. Reduce 5529600 inches to cords. 

5. In 98 tons of round timber, how many solid feet ? 

6. In 3920 feet of round timber, how many tons ? 

XI. Time, 

1. In 18d. 5h. 41m. 56s., how many seconds ? 

2. In 1575716 sec, how many days ? 

3. In 41 weeks, how many minutes ? 

4. Reduce 413280 minutes to weeks. 

5. In 33h. 5m. 12s., how many seconds ? 

6. Reduce 119112s. to hours. 

• XII. Cifcular Motion. 

1. In 6 signs 13deg. 45m. 21 sec, how many secpnds ? 

2. Reduce 697521 seconds to siga^. 

3. In 45® 56' 30^^ how many seconds ? 

4. Reduce 165390^^ to degrees. 



Questions. 

What does Redtictlon teach ? How are lower denominations* re 

Of how many kinds is Reduction t dQcedto higher? 

What is Reduction Descending ? By what would ypa multiply to re- 

.What is Reduetion Ascending ? duce cwts. to lbs.?— ^ays to hours ? Ac. 

How are higher dejnominations re- By wliat would jofx diyi49 to xeduce 

dqcQd to lower ? lbs. to cwts. ? &c. 

EXAJHPLE8 FOR EXERCISE. 

1. In 20144 /arthings, how many English guineas, at 28 
shillings ? Ans. 14 guineas, 27s. 8d. 

2. A man borrowed 10 English guineas, and 24 English 
crowns, at .6s. 9d. { how many dollars at 68., will pay the 
debt? Ans. 73J. 
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9« In £48^ how many shillings, nias'-peiices, six-psneef, 
/piir<^aces, and pence, and an equal nmnber of each ? 

Dir^ction.'-^Fmt reduce £48 to pence for a dividend, 
than add together 12d., (Is.) 9d., 6d., 4d., and Id., for a di? 
visor. Divide, and the quotient will be the number of each ? 

Ans. 36Q. 

4. A goldsmith received three ingots of silver, each 
weighing 27oz., which he was directed U» make into spoons 

' ^of 2pz., 'cups of 5oz., salts of ^oz., and snuf-boxes of 2oz., 
^d lo have an equal nu;nber of each. What was the num- 
ber ? Ans, 8 of each, and loz. over. 

5. How msny rings, each weighing 5pwt. 7grs., may be 
pad^ of 31b. 5oz. 16pwt. 2gr8. of gold. Ans.' 15§. 
" "6! l$^ha^ n^Ul 5cwt. 2qrs. l.Slbf. qf sugar come to, at 12 

- cents per pound t '' Ans. $76,08. 

7. What will 3 tons of iron come to, at 6 cts. per pound T 

Ans. $403,20. 

8. A merchant sold 12hhds. of brandy, at 16f cents a 
' pint ; what did it amount to? Ans. $1008. 

* 9. In jL2 bales of cloth j each 20 pieces, and each piece 
2$ Eng. Ells, how many yards ? Ans. 7500 yards. 

10. At 20 cents a nail, what is the value of 3 pieces of 
broadcloth, each 25 yards ? Ans. $240. 

ll! How many times will a carriage wheel, 15ft. 9^in. in 
circumference, turn round in going from Baltimore to Wash- 
ington, it bein^ 38 miles ? Ans. 1 12739 -htimes. 

12. The forward wheels of a carriage are 12ft. 6in. in 
circumference, and the hind wheels 15 feet 9 inches; in 
running from New York to Boston, how many more times 
will the forward wheels turn round than the hind wheels, 
it being 223 miles ? ' Ans. 19437. 

13. One field contains 7 acres 2qrs., another 10 acres, a 
third 4 acres Iqr. 30rd., which are to be divided into 15 
shares ; how many rods into each share 1 Ans. 234. 

14. In 29 acres 1 rood of laud, how many shares of 76 
rods each? Ans. 61 shares, and 44rds. over. 

15. Admit a ship's cargo ftom Bordeaux to be 250 pipes, 
130 hogsheads and 150 barrels : how many gallons in all, 
and allowing every pint to be a pound, what was the burden 
of die ship ? Ans. 44415gals., sad the ship's burden was 

158 tons 12cwt. 2q». 
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16. Hov many imjn from Ae birth of Christ to OoitU 
mas, 1834, allowing the year to contain 365 days 6 ho«ra» 

17. From March 2d to Noyembcr 19th folio wiog, indu* 
aiva how many days ? ' Ans. 262. 

IB. Suppose a rail-way car to ma a mile in 3^ minutes^ 
how long woidd it be at Uiat rate in running 1280 mUes T 

Ans. 3d. 2h. 40m« 

19. How many strokes does a regular clock strike in 364 
days, or a year ? Amf, 56940. 

20. How long would it take to count the national debt ol 
England, which is not less ihan $1900,000,000, at the rate 
of 50 dollars a minute, reckoning, without intermission, 12 
hoars a day, and 365 days to the year ? 

Ans, 144 years 217d. 9h. 20m. 

21. There is a certain piece of land 4 rods square ; how 
many rods does it contain ? Ans. 16 sq..rods. 

Illustrati9n,^-'A piece of land 

1 rod long and 1 rod wide, con- 
tains just 1x1=1 square rod. 
A piece 2 rods long and 1 rod 
wide contains 2x1 =2 sq. rods, 
&c.; and a piece 2 rods long and 

2 rods wide contains 2x2=48q. 
rods. So a piece of land 4 rods 
long and 4 rods wide cohtain| 
just 4x4=16 square rods. See 
the annexed figure. 

Therefore, to find the number of square feet, rods, acres, 
^lles, d&c, in any figure that has four right angles, (cor- 
ners,} multiply the length and breadth together, and the 
product will be the answer. 

22. How many square feet in a floor that is 14fl. long 
and 12 feet wide ? kni! 14 X 12=168. 

23. How many acres in a piece of land 40 rods long 
aad HO rods wide ? Ans. 800 rodsssd acses. 

24. How many square feet in a floor that is 4 yards 
long and 4 yards wide, or 4 yards square ? Ans, 144 sq. fl. 

/f«a9.«^Fjrom the foregoing it will be seen that a square 
jbotisaspace a foot long ai^ a foot wide, but of no thick* 
ness. A solid or cubic foot, iaa foot long, a foot wiio aod 
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a foot thick. Thus, a block 2 feet long, 2 feet wide and 2 
feet thick, contains 2X2X2=8 cubic feet, &c. 

25. How many solid feet in a pile of wood 8 feet long^ 
4 feet wide and 4 feet high ? Ans. 8 X 4 X 4=128. 

26. How many, cords of wood in a pile B feet long, 8 
feet wide and 8 feet high ? Ans, 4 cords. 

27. How many cords of bark in a pile 9 feet long, 8 
feet wide. and 4 feet high ?— Thus, 9X8 X 4=288 feet, and 
288 solid feetr=2 cords 32 feet. Ans, 

28. How many cubic inches are contained in a room 4 
yards long, 4 yards wide, and 3 yards high ? Ans, 2239488. 

29. How much wood is contained in a load 8 feet long, 
4 feet 6 inches high, and 3 feet 9 inches wide ? 

Ans, i cord 7 feet. 



FRACTIONS. 

I. Fractions or broken numbers are expressions for any 
part of a unit or whole number. 

All fractions arise from the division of an integer or a 
unit into parts ; thus, when a whole thing is divided into 
2 equal parts, these parts are halves ; when into 3 equal 
parts, they are thirds ; when into 4 equal parts, they are 
fourths ; when into 5 equal parts, they are fifths ; when 
into 6 equal parts, they are sixths ; when into 7 equal 
parts, they are sevenths ; when into 8 equal parts, they 
are eighths ; when divided into 9 equal parts, they are 
ninths, and so on : that is, the fraction takes its name or 
denomination from the number of parts into which the unit 
is divided. Thus, if the unit be divided into 15 equal 
parts, they are fifteenths ; if into 20 equal parts, they are 
twentieths, &c. 

Fractions are of two kindsj Vulgar, and Decimal, 

II. A Vulgar Fraction is represented by two numbers 
placed one above the other, with a line drawn between them. 

_,, J. one ^ three ^ five 3i three U_«l«7«'t 

rnus, 2"~Ji^Jf.4~" fourths. 6~" sixths. I~"eighth9. 12~ twelfths. 

III. The number below the line is called the deuomina* 
tor, because it denominates or shows how many equal parts 
the integer or whole is divided into. 
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IV. The number above the line is called the numerator, 
because it numerates or shows how many of those equal 
parts \te expressed by the fraction. 

In division, the denominator is the divisor ; and the nu- 
merator the dividend, thus : 

Dividend=5 , *c * «. . o ^ 
-^.•. . ~, shows that 5-^8= -» 
Divisor =8 8 

1. If we divide an apple into 2 equal parts, what part 
of the whole apple will one of those parts be ? If an apple 
be cut into 4 equal parts, what will one of those parts be ? 
What part of an apple will 2 of those parts be ? — will 3 be ? 

2. How many halves are equal to the whole of any thing ? 
how many thirds ? how many fourths ? how many fifths ? 
how many sixths 1 how many sevenths? how many eighths? 
how many ninths? how many twelfths ? Slc: 

3. If 4 apples be equally divided among 6 boys, what pari 
of 1 apple is each boy's share ? 

1 apple among 6 boys would be 4 of an apple apiece ; and 
4 apples would be 4 times as much, or ^, the answer. 

4. What part of 5 dollars is 1 dollar ? Ans, 

5. What part of 8 dollars is 5 dollars ? Ans. 

6. If you cut an orange into 8 equal parts, what part of 
the whole orange will 1 of those parts be ? 

7. If I divide an orange into 8 equal parts, and give 5 of 
those parts to Henry, and the other three to Eliza, what part 
of whole orange will each have ? 

How are &ve eighths expressed ? 
How are three eighths expressed ? 
Which fraction is larger, f or |^ ? 

V. Fractions are . either proper, improper^ single, conn 
j[>ound, or mixed. 

1. A simple or proper fraction is when the numerator is 
less than the denominator, and the fraction is less than a 
whole thing or unit ; as ^, ^i f , f , ^, Sic, 

2. An improper fraction is when the numerator is equal 
to, or greater than the denominator,* and the fraction is 
equal to, or greater than a unit or whole 1 ; thus, f , ^y^t^' 

Obs. 3 thirds of any thing are equal to the whole, and 4 
halves, 7 fifths, and 12 fourths, are each greater than unity 
or 1 ; consequently these are called improper fractions^ 
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M by tHe wotd, of, thus ; ^of ^» f of f of f. 

,4. A mixed number ia composed of a wbolo aonrtMr ftnd 
a fraction joined together, thus ; 8^t 16}, 19f » 6cc, 

A whole number niay be expressed as a fraction by drair* 
ing a line under it and putting 1 for a denominator ; thus, 
6=f, and 12=V, &c. 

PROBLSM I. 

To reduce Fractions to their lowest terms. 

The numerator and denominator together are called terms 
bf a fraction ; and may often be changed without altering 
the value of a fraction ; thus, take an orange, or any thing, 
^d divide it into 2 equal parts, and 1 of these parts will be 
\ of the orange : again, if We divide it into 4 equal parts, it 
18 evident tl^t 2 of those parts (f ) will be just ^ of the 
brange : and if we divide it into 8 equal parts, 4 of these 
|)art8 (|-) will be just equal to ^ of the orange : and the 
fractions ^, j>, and |-, are all equal in value, but expressed 
in different terms. Hence the terms' Of fractions may be 
changed without altering the valiid of the fraction ; for if 
we multiply both the tefma of tho fraction ^ by 2 it be- 
comes j>, which is equal to ^ : again, if we divide the terms 
jf by 2, the fraction will be ^, which is expressed in its 
lowest terms possible. 

RULE. 

1 . Divide the terms of the fraction by any number that will 
divide them both without a remainder. 

2. Divide these quotients again in the same manner, and 
M) on, until no number greater than 1 will divide them: 

EXAMPLES. 

1. Reduce i|| to its lowest terms. 

Thus 9)itt=if, and 6)^=f, the answer. 

2. Reduce j|f to ito lowest terms. 

3. Reduce ff| to its lowest termel. 

4. Reduce -fH- to its lowest terms. 

5. Reduce «&^ to its lowest terms. 

6. Reduce }i| to its lowest terms, 
t. Reduce it ^ its lowest terms. 
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6. Reduce ^|f to its lowest terms. 
9. Reduce ^^ to its lowest terms. 



10. Reduce M| to its lowest terms. Ans, -X-. 



o08 ** 

11. Reduce fffi to its lowest terms. Ans. f. 

PROBLEM II. 

To change a Whole or Mixed Number to an Improper 

Fraction. 

RULE. 

Multiply the whole number by the denominator of the 
fraction and to the product add the numerator ; this sum 
written over the denominator will form the fraction re- 
quired. 

EXAMPLES. 

1. In 27|^ Hollars how many fourths of a dollar ? 

3 Operation. $1=4 fourths of a doDari 

,3^^ i_ . , n ,1 and 27 dollars =27 times 4 

-M=fourths m 1 dollar. ^^ ^qq f^^^hs, and 3 fourths 

108=fourths in 27 dollars. added to 108 four\hs make 
4- 3= fourths in |. i i i fourths = i^ the Ans. 

lll=fourths=^n5. i^i. 

2. In 36f dollars, how many eighths of a dollar? 

Ans. 213, 

3. Reduce 45 to ninths. Ans. *^*. 

4. Reduce &| to an improper fraction, thatiS) reduce it 
to sixths. Ans. ^-^ i 

5. Reduce 33^ to an improper fraction. Ans. ^f *. 

6. Reduce 28 to a fraction having 12 for a denominator, 
that is, reduce it to twelfths. Ans. \^*. 

7. Reduce 45f to fifths. Ans.^^. 

8. Reduce 61-^^ to an improper fraction. Ans. j^'. 

9. Reduce 84-^ to an improper fraction. Ans, ^^. 

10. What improper fraction is equal to SdJJ- ? 

Ans. 325 9. 

11. What improper fraction is equal to 14Sj-% ? 

Ans. ij[|». 

12. What improper fraction is equal to 22d| ? 

Ans. ^V- 

8* 
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PROBLBSr III. 



Ta ekange cm Improper Fraction to a Whole or Mixid 

Number. 



aX7L£. 



^ . Divide the nuEierator by the deno]]iiiifttor» and the ^o*^ 
tient will be the value of the fraction. 

EXAMPLES. 

1 .. In *^ of a dollar, how many dollars ? , . 
_ Dpertbon. ^ ®f a dollar ire equal to i dollar, and, 

^1=6)45 . Q ig contaihed in 45, 7 times and foF 

another time j therefore the answer iji 
't 7f dollars =7| dollars. 

2. It'iiid the value of ^^^ of a cent. Ans. 33}«ts. 

3. Find the value of 2|.» of a cwt. Ans, 49|^cwt: 

4. Reduce *^ to a niiied nuniber. Ans, 8|-. 

5. Reduce *4* to a whole number. Ans. 45; 

6. Reduce Ys ^^ ^ ^^9^^ number. Ans^ 28: 

7. Find the valiie of i^^. ,Ans. ITA-i 
a Find the value of Yrs' . ^»^- ^hW 

Problem iv^. 
Ta Multiply a Whole Nttmher by a Fraction. 

RULE. 

I. Divide the whole number by the denominator of the 
fraction, (when it can be done without a remainder,) and 
multiply the quotient by the numerator ; or, 

II. Multiply the whole number by the numerator of the 
fraction and divide the product by the denominator. 

EXAMPLES. 

}. What is the prodactof 48 muidi^ed by } ? 

l8t vMSML 9d metiiod. 

4)48 48 

12 fn I of 4S __^ 

^ 4)JL44=:3 tim^s 48 

Ans, 36 =9 tinaes \ of 48, 3($ is ) of 9 times 48, 

which is I of 48. which is the sam^ as f of 48 



VOiOAA FHAOttOKl ft 

Bj thi* example we see, thete are twe ways of nmltiply- 
ing a whole number by a fraction, and that beth methode 
produce the naxxie resaU. Thus, by the Jirst method, we get 
f of 48, and this repeated 3 timet is evidemly eqinl to f ^ 
for 3 times ^ of any number is eqaal to f of that number. 
By the second method, we repeat 48, 3 times, and then take 
} of that product,, which is the same as 3 times 4- of 48. 

2. At 2& dollars per acre, what is the cost of f| of an 
acre of land ? Ans, 23-^doll8< 

3. If a ship sail 246 miles a day » how far will she sail 
in j^ of a day ? Ans. 191^ miles. 

4. How much is | of $1845,56? Ans. $1537,96f 

5. Muhiply 400 by |. Ans, 160; 

6. Multiply 750 by |. Atis. 450 

7. The interest of $750 for I year, is $45 ; what is the 
interest on the same sura for 5 months, or ^-^ of a year ? 

Ans, $18,75. 
Note, If the multiplier of any sum be greater than a 
bnit or 1, the multiplicand will be increased as many times 
tts the multiplier is greater than a unit ; that is, the multi- 
plicand will be taken as many times as the multiplier con* 
tains units. But when the multiplier is a fraction or part 
bf a unit, the product will be only a part of the multipli- 
Icand. Hence in multiplying by a proper fraction, the 
toroduct is always less than the multiplicand, as will be seen 
by the preceding examples. 

PROBLEM V. 

To Muttiply a Fraction hy a Whole Numbed-, 

RULE. 

Multiply the whole number and the numerator of th^ 
Ifraction tc^ether> and write the product over the denomina- 
tor ; and if it produce an improper fraction, change it to a 
whole or mixed number, by Prob. 3. 

EXAMPLES. 

. 1. If a man spend |^ of a dollar a day, how much Will 
he spend in 1 1 days ? 

If he spend 4 in I d^^ he will e^end 11 times 5r=y^ in 
11 days, and Y ^^ ^ dollar s=9^ dollars, the answer. 

2. If 1 yard Of cloth cost | of a dollar, what will 15 
yards cost ? Ans, $9. 
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3. If a bushel of oats cost ^ of a dollar, what will 2^ 
bushels cost ? Ans, $9^. 

4. A certain lot contains f of an acre of land ; how 
much land would 37 such lots contain ? Ans. 27|- acres. 

5. If a bushel of potatoes cost -^ of a dollar, what will 
56 bushels cost ? Ans, $16^. 

Note, The process of multiplying a fraction by a whole 
number, may be shortened, thus : Divide the denominator 
of the fraction by the whole number, (whei) it can be done 
without a remaii^der,) and over the quotient write the 
numerator. 

6. If a pound of sugar cost -^ of a dollar, what will 
20lb. cost. 

Divide the denominator, ioo» ^7 20, and the quotient g, 
is a new denominator ; then write the numerator over it, 
and it becomes ^^ of a dollar ==2^ dollars, the answer. 

7. If a pound of nails cost ^ of a dollar, what will 
111b. cost? Ans,tl, 

8. If a pound of butter cost ^ of a dollar, what will 
51b. cost? Ans. $f* 

9. At ^7 of a dollar per pounds what Will 111b. raisins 
Come to ? Ans. $f 

PROBLEM VI. 

Td divide a Whole Number by a Fraction. 

RULE. 

Multiply the whole number by the denominator of the 
fraction, and divide the product by the numerator. 

EXAMPLES. 

1. How many times is f of a dollar contained in $9 ? 

1 dollar is ^, and 9 dollars is 9 times as many ; 9X4=^ ; 
and f is contained in ^ as many times as 3 is contained 
in 38. Ans. 12 

2. How many times is | contained in 16 ? 

Thus, 16 

X 6 = denominator. 

Numerator=«)96=sixths in 16 

Ans. 19|. 
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d. How many times i» | oonuined in 12 ? ot l!^-4-}=: 
how many? Ans. 18. 

4. How many times 4 can I have in 27 ? Ans. 48|. 

5. How many times is -^ contained in 34 ? ^nj. 40. 

6. How many men can 1 divide 75 dollars among, so as 
to give each f of a dollar ? Ans, 100 men. 

Note, It will be seen by the 6 preceding examples, that 
the quotient is greater than the dividend. The reason of 
this is as follows. If we divide a whole number, 12 for 
exam{^e by 2, the quotient will be 6, which is equal to 
half the dividend ; and if we divide it by 1, the quotient 
will be 12, for 1 is contained in any number twice as 
often as 2. Again, if we divide by ^, the quotient will be 
increased, for -j^ is contained in any number twice as 
often as 1 ; thus, 12 is =&:24 tialves, and ^ is contained 
in ^, 24 times. Hence when the divisor is less than a 
unit, it will be contained in the dividend a greater num^ 
ber of times. Therefore dividing a whole number by 
any proper fraction, the quotient will always exceed the 
dividend. 

PROBLEM VII. 

To Reduce any given Quantity to a Fraction of a higher 
Denomination of the same kind, 

RULE. 

1. Reduce the given quantity to tlie lowest denominatioif 
mentioned, for a numerator. 

2. Reduce 1 of the higher denomination to the same name/ 
for a^ denominator. 

EXAMPLES. 

I.. What part of 5 yards is 3 yards f 
Thus, iyd. is \ of 5yds., and 3 yards are 3 times as much ; 
3 times \ is f , the answer. 

2. What part of 71b. is 41b. t Ans. j, 

3. What part of 1 7 cents is 9 cents ? Ans. -A^ 

4. What part of 18 dollars is 4 dollars ? Ans. f. 

Note. Reduce all the fractions to their lowest terms. 
6. What part of jei5 is £6^. Ans. |. 

6. What part of 25 rods is 15 rods ? Ans. I. 

7. What part of 63 gallons is 9 gallons ? Ans, 4. 
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8. What part of 19 acres is 5 acres ? Ans^ ^^ 

9. 1$ inches is what part of 56 inches ? Ans, 
10. What part of £i is 13s. 9d; Sqrs. ? 

operation. 

12s. 9d. 3qrs. £1 =2'Cfs. 

12 12 

153 240 

4 4 



Numerator 6 1 5qTS. Denominator 960qrs. = §^ =|i* 

11. What p&rt bf a shilling is 4^d. ? Ans. f: 

12. What part of a pound Troy is 7 oz. 4pwt. Ans^ 

13. What part of Icwt. is 2qr. 161b. ? Ans, 

1 4. What part of a yard i^ 3qr. 3na. ? Ans, 
15; What part of a nogshead is 35gal. 2qts. ? Ans^ -^X: 

16. What part of a furlong is 6rd. 3yds. 2feet ? Ans. |; 

17. What part of an acre is 3 roods 21rds. ? Ans, -J^: 

18. Reduce 54 gallons to the fraction of a hogshead. 

Ans, f . 

19. Reduce 6fur: 26rdsi, lift, to the fraction of a mile. 

Ans, |-. 

20. What part of 1 year is 7 weeks 1 day? Ans, ^, 

21 . What part of a yard is 2qr. 2f na. ? Ans- f yd. 

(Reduce 2qr. 2na. to nails, then reduce the nails to thirds, 
adding in the 2 thirds, for the numerator ; then reduce 1 
yard to thirds of nails, ifor the denominator.) 

!22. What part of a day is 1 1 hours 5|- minutes ? 

Arte 4661 - 

23. Reduce 4 shillings 6 pellet to the fraction df k dollar 
or 6 shillings. Ans: $f. 

34. What part of the year had transpired the 26th day of 
October, 1836, including that day ? Ans. ff . 

25. What part of -a dollar at 8 shillings, is 2 shillings 8 
pence ? Ans^ $ j-. 

PROBLEM VIII. 

To find the Value of a Fraction in Whole Numbers of Uss 

Denominations. 

RVhk, 

1. Multiply the numerator by the parts in the next lower 
denomination, and divide the product by thelSienorainatotj 



VULGAR FRACTIONS. 95 

2. Multiply tbe remainder, if any, by the next lower de- 
Homination, and divide by tbe denominator, as before ; and 
tbe several quotients will be tbe answer. 

EXAMP^'ES. 

How much is ^Ib. ayoirdupoise ? How mucb is jib. ? 
Hqw mucb is ^ib. ? How mucb is |lb. ? How much is 
|ib. ? How mucb is -Jib. ? " How much is ^ of a shilling ? 
How mucb is ^ of a shilling ? How much is f of a shil- 
ling 1 How much is ^ of a shilling ? How much is | ? 
How much is 1^ of a shilling ? 

J. \ybat is the value of |^ of a pound sterling ? 

Operation. £i _20s. and I of £i is 

«T,ir ^^'^^'^^'''^I same as I of 20s. ; and to 

Shillings m i:i = >^ g^, 7 of 25s. ye muUiply tfee 

T. „», ^/v/,- numerator of. the fraction,', 

Pe»oaunator=?8)140(l7 ,„j gO, together ; and the 

pjToduct divided by th.e dfi- 

60 nominator, g, gives 17s. and 

56 |. of another shilling remain* 

4 ing ; then -g- of a shilling is ^ 

Pence in lshil.=3l2 of 12 pence, and to get |- of 

-^ d. 12d. we multiply the numer- 

8)48(6 ator, *, and 12, together, and 

48 divide by thp denprninatpr, 

— gives 6 pence. 

Ans. 17s. 6d, 

2. What is the value of ^ of a pound sterling ? 

Ans. 18s. 4d. 

3. What is the value of f of a shilling ? Ans, 4 J. 

4. What is the value of f of a shilling ? 

Ans. 10 pence l^rs. 

5. What is the value of fj of a pound Troy 1 Ans, 9oz. 

6. What is the value of f of a pound ayoirdupoise ? 

Ans. 12oz. 12f dr. 

7. Reduce } of a hundred weight to its proper quantity ? 

Ans. 3qr. 31b. loz. i2}dr. 

8. What is tbe value of | of an Ell English ? 

AnS' 2qr. SJna. 
&. What is tho value of f of a yard ? Ans. 3.qr. Ifna. 



M DECIMAL FRACTIONS 

10. How much it ^ of a hogshead of wine ! 

An$, 3dgtlfw 

11. How much is f of a mile ? 

Ans. 6far. 26rd. Svds. 2ft. 

12. How much is ^ of a day ? 

Am. 12h. 55mia. 23^ec* 

13. How much is ff of an «icre ? Ans, 3 roods* 25 rods* 



Questions 

L What are Fractions? From what terms of a fraction? 

do all fractions arise ? Of how many II. How do you change a whole er 

kinds are fractions ? mixed number to an improper fraction T 

II. How is a Vulgar fraction repre- Ilf. How do you change an improper 

sented ? fraction to a whole or mixed number f 

III. What is the number below the IV. How do you multiply a whole 
Ime called ? and why ? number by a fraction! 

IV. What is the number above the line V. How do you multiply a fraction by 
called? and why! a whole namber? 

In Dirision, 'miat is the denominator! VI. How do you divide a whole nam* 

and what is the numerator 1 ber by a Araction ? 

V. What is a simple or proper frac- VII, How do you reduce a given qnan- 
tion? VS^at is an improper fraction? tity to the fraction of a greater denomi- 
What is a mixed number ? How may a nation of the same kind ? 

whole number be expressed as a frac- VIII. How do you find the value of a 

tionf fraction in whole numbers of losg do- 

Frob. I. How do you reduce fractions nominations J 

po their lowest terms ! What are the ' ^ 



DECIMAL FRACTIONS. 

1. A Decimal* Fraction is that whose denominator is al- 
ways 1 with a cipher, or a number of ciphers annexed tp 
it. Thus, T^, T^, rff^, &c. &c. 

2. The integer is always divided into 10, 100, 1000, Sec, 
^qfual parts. Therefore the denominator is always 10, 100^ 
1000, <&c. 

3. The true value of a decimal fraction is expressed by 
writing the numerator only with a point before it. Thus, 
^ is written, ,5 ; ^, ,25 ; ^^, ,645. 

4. If the numerator has not so many places of figures as 
the denominator has ciphers, we must put as many ciphers 
on the left hand as wiU make up the defect. Thiw, y^ is 
written ,06 and'YgW ^^ written ,006, <&c. 

5. The point prefixed is called a separatrix. 

— — ■-- ■■ ,. — - . 

* Be coUea from the Latin wor4 4tcMi, nrfOch sifiiies («■. 



DECIMAL FAACTIONS. 



97 



6. Each figure takes its value by its distance from the 
unit's place ; the first figure on the right hand of units, or 
the separatrix, signifies so many tenths ; the second so 
many hundredths; the third so many thousandths, &c. , 
thus decreasing in a tenfold proportion from the left towards 
the right hand. 

^7. Ciphers placed at the right hand of a decimal fractipi^ 
do not alter its value, since every significant figure contin- 
ues to possess tb.e same place. Thus, ,5 ,50 ,500, &c. are 
all of the same value, and each equal to -^ or ^. 

8. £very cipher placed at the left hapd of a decimal frac- 
tion decreases its value tenfold, by removing each signifi- 
cant figure farther from the place of units. Thus, ,5 in the 
first place is 5 tenths ; ,05 in the second place is 5 hund- 
redths ; ,005 in the third place is 5 thousandths, &c, Sep 
the following 

TABLE. 



"2 

o 



f -lllli 

l^= - - - ,6 =6 tenths. 

j4o = ,0 6 "5 hundredths. 

Yg|^= ,0 6 5 ** 65 thousandths. 

mod = ,1234--" 1234 ten thousandtns. 

W^o— - - - ,4 5 1 2 - " 45012 hun. thousandths 
8j^|^nnr= - - 8 ,0 5 " 8 and 5 millionths. 

45^ =s - 4 5 ,6 5 '< 45 and 65 hundredths. 

365^/7Vt/V'= 3 d 5 ,1 2 3 4 5 6 << 365 <Sz; 123456 milli(Hiths*. 



Whole Decimal 
numbers, parts. 



9. The magnitude of a decimal fraction depends mostly 
on the first, or left hand figure, which, if it be less than ,9, 
we may extend to an infinite number of figures, and it will 
not be equal to ,9. Thus, ,899999 is not equal to ,9. 

1(K Decimalf are read in the same manner as whole num- 
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befj», giving die name of the lowest denomination, or right 
hand figure to the whole. Thus ,52 is read 521 hundredths '; 
,425 is read 425 thousandths, <&c. 

11. When whole numbers and decimals are expressed in 
the same number, it is called a mixed number. 

Write, in decimals, the following mixed numbers. 

1. Twentjp-five and six tenths =25,6 i 

2. Sixteen, and seirenty-five hundredths. 

3. Forty-one, and one hundred and forty-five thou- 
sandths. 

4. 362, and nine million ths. 

5. Nineteen, and 34756 hundred thousandths. 
,6. 794, and twenty-five ten thousandths. 

}0^l^^^V^ ^ItMtt; 95^^^; 145to^^oo»%: 



ADDITION OF DECIMALS. 
RULE. 

1. Place the numbers, whether m\%ed or pure decimals, 
tinder each other, according to the value of their places. 

2- Add them together as whole numbers, and place the 
separatrix exactly under the separating point above. 

EXAMPLES, 

1. What is the sum of 28,753 ; 365,41 ; 18,75 ; 145,6. 
28 ,753 • We place tenths under .teigiths, hund^ 

365 ,41 i^edths under hundredths, &c., accord- 

18 ,75 ing to the vajue of theij places, and 

145 fi add the columns as whole numbers ; 

• — - and the amount is 558 u^its, and 513 

558 ,5Jl 3 .thojusandths of a unit. 

Note, We may here observe, that the denominations of 
Federal Money correspond exactly with decimals, the del* 
lars being units, dimes being tenths,. cents hundredths, and 
mills thousandths of dollars, <&c. 

2. Add together the following suras of dollars and de- 
cimals of a doj|lar, viz : 13Ji^^, 2,5D, 25,3, and 41,14^. 

Ans. $82,699 =:82dols. 69c.t8. J9m. 

3. Find Xhfi amount of 79,45dol8., 36,045dols., ^28,5 
dols., 95,006dols., 'l35,25dols., and 14,146dol3. 

Ans. 488dols. 39cts. 7m» 



^ 4. Add together the following mixed numbers, ▼»: 
fi,98471 + 18,568+2,005+9,15+35,1009 + ,35762. 

Ans, 71,16623. 

5. What is the whole sum of 5,91 acres, 3,5 acres, 8,596 
acres, ,795 acres, and 14 acres ? Ans. 32,801 acres. 

6. Required the sum of 25,164lbs., 9,561b8., 87,3 libs., 
256,251bs., 9,181b8., and 125,9lbs. Ans, 513,364lbs. 

7. Add together 276, 54,321, ,65, 112, 12,5 and ,0463. 

Ans. 455,5173 

8. What is the sum of 5^ ounces; 7-]^ ounces, 3j^0 
ounces, ISjf^ ounces and 25 j^ ounces ? Ans, 56,985. 
^ 9. Find the amoimt of forty-five hundredths, two Ifftndf«d 
and fifty^siz thousandths, sixty-five hundredths, ten, and i^x 
hundred and forty-four thousandths. Ans, 13. 



SUBTRACTION OF DECIMALS. 
RULE. 

Place the numbers according to their value, then subtract 
a* in whole numbers; and point off the decimals as in addi- 
tiibn of decimals. » 

EXAMPLES. 

1. From 215,64 2. From 95,3465 

Subtract 141,5687f^ Take 14,04 

. Remains 74,07125 81,3065 

3. From 356 take 198,0693.; Ans, 157,43Q7. 

4. From $51,978 take $25,36. An^: $26,618., 
6. From 460, take 245,0075. Ans,^ 234,9925. 

6. From 295 subtract 201,9. Ans.^ 93,1. 

7. From 319, take ,9125. Ans. 318,0875. 

8. From 35000, take ,035. Ans, 34999,965. 
,9. From 271, take 213,95. Ans. 57,05. 
io. From 10, subtract one millionth part of a unit. 

Ans, 9,999999. 



MULTIPLICATION OF DECIMALS. 

• RULE. 

Multiply as in whole numbers, and point off as many 
lUgitfes in the product for decimals^ as there are decimal 



^ 
^ 
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places ia both factors. If the number of figures in the 
product be less than the decimal places in both factors, 
prefi:!^ ciphers to the left to supply the defect. 

EXAMPLES. 

I. Multiply 75 by ,8. 

Operation. Multiplying by a fraction is taking a 

'2 certain part of the multiplicand for the 

^° product : consequently, multiplying a 

~ whole number by a certain part of a 

Ans. =60,0 whole number, as 8 tenths, produces a 

product less than the whole number : in this example > the 
number of decimal places in the factors being one> ther«* 
fore we point off one figure in the product, and the ttUtWet 
is 60. Likewise multiplying diie decimal fraction by an- 
other, produces a fraction smaller than either of the factors^ 
2 Multiply 4,25 by 3,6. 

3,6 In this example, the whole number 

2650 o^ decimal places \a both multijflief 

1275 ^nd multiplicand is three, therefore 

Ans 15 300 ^® point off three figures In th^' 

* product. 

3. Multiply 5,34 by ,008. 

. ip08 In this example, the number of 

,04272 figures in the product is less than 

the decimal places in both factors ; 

the defect must be supplied by prefixing a cipher ; that is, 

placing it at the left hand. 

4. Multiply 36,5 by 7,27. Ans. 265,355. 

5. Multiply 3,92 by 196. Ans. 768,32. 

6. Multiply 29,831 by ,952. Ans, 28,399112. 

7. Multiply 79,347 by 23,15. Ans. 1836,88305: 

8. Multiply ,009 by ,009. Ans. ,000081. 

9. Multiply 25 dollars by 25 cents, and what is the 
product ? Ans, $6,25. 

10. What cost 8,75 yards of cloth, at $3,96 per yard ? 

Ans, $34,65. 

I I. What cost 18,75 barrels of flour, at $6,75 per barrel ? 

Ans. $126, 56c. 2^m. 

12. What is the value of 18,25lbs. of butter, at $ ,125 

ttrtr nound ? Ans. $2 28c. l^^"^. 
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' 13. At ,03ct8. ptofit OH a dollar, what id the profit on 
$18,75?. An^. 56cts. 2^m. 

14. Multiply 135 dollars by $ ,06 or cents. Ans, $8,10. 

1^. Multiply $14,56 by $1,25. Ans. $18,20. 

16. Multiply 3672^ by ,85. Ans, 3121,2. 

17. Multiply 235,45 dollars by ,Q07, or 7 mills. 

Arts, Idol. 64cts. 8^^in. 

18. Multiply $ ,95 or 95et8, by $ ,125, or 12cts. 5m. 

Ans, llcts. 8^^m. 

19. How much is ,5 of 138. Ans. 69: 

20. How much is 6 per cent, or ,06 of $149.5 ? 

Ans. $89,70* 
Note. To multiply by 10, 100, 1000, &c., remove thie 
decimal point as many places to the right as the multiplier 
has ciphers. 

i multiplied by 10 is 3,65 

Thus, ,365 \ " *' 100 is 36,5 

( *' " 1000 is ^65: 



DIVISION OF DECIMALS. 

Division of decimals differs from the division of whole 
humbers only in pointing off the decimal places^ We have 
iseen, in Multiplication of decimals, that the decimal pla- 
ces in the product must be equal to the dtltiiber of decimal 
places in both factors counted together. — So in diyision of 
decimals, the number of decimal fdaces in the divisor and 
quotient counted together, must be equal to the numbel^ of 
decimal places in the dividend \ because the divisor and 
quotient are the factors which produce the dividend. 

RULE. 

1. Divide as in whole numbers, and from the right hand 
in the quotient point off as many figures for decimals, as 
the decimal places in the dividend exceed those in the 
divisojr. 

2. If the places in the quotient be not so many as the 
rule requires, supply the deficiency by prefixing ciphers. 

. 3. If the divisor has more decimal places than the divi- 
dend, annex as many ciphers as you please to the dividend 
so as to make it equal at least to the divisor. You may 
alftO annex ciphers to the remainder, if any^ and carry on the 



(jiMtient to any degree of exactness ; btil the eiplimrs aiiiMlDei 
nitist foe counted as so many decimals of the dividend* 

> EXAMPLES. 

1. Divide 89,756 by ,8. 

8)89 7560 ^^ divide as in whole nnmbers^ 

. lo 195 ^**^ there being a remainder) we an- 

' nex a cipber and divide : there are 

now four decimal places in the dividend and one in the 
divisor. We therefore, by the rule, point off three figures 
in the quotient for decimals, which makes the number of 
decimal places in the divisor and quotient counted together^ 
equal to the number of decimal places in the dividend. 

2. Divide ,36792 by 4,2. 

4,2),36792(,0876 !» ^his example, there am five 

336 decimal places in the dividend, and 

gjg only one in the divisor ; therefore 

294 we must point off four figures in the 

'^ - quotient. Now, because there ard 

??^ only "three figures in the quotient) 

- we place a cipher on the left, and 

the decimal places in the divisot 

and quotient counted together, are equal to the decimal 

places in the dividend. 

3. Divide 44,98 by 1,3. Ans. 84,6v 

4. Divide 14, by ,7854. Ans. I7fi2tk 

5. Divide 6,9564 by 856. Ans. ,00812 X. 

6. Divide ,009564 by ,008. Am. l,1955i 

7. Divide ,07646 by 246. Ans. fiOOdl Xw 

8. Divide 16 by 248. Atu. ,0645 X- 

9. Divide $256,125 by 1^,5. Ans. $20,49. 

10. Divide $510, by $1256. Ans. $,40605 Xv 

11. If 8,75 yards of clolh cost $34,65, what in that a 
yard ? Ahs. $3,96. 

12. Bought 18,75 barrels of fiour f(» $136,5625 ; how 
much was that a barrel ? Ans, $6,7dct». 

13. If 148,5lbs. of butter cost $18,5625, what will lib. 
cost ? Ans. $ ,125esl2^^. 

14. At $1 ,79 per barrel, how many barrels of cider can 
be bought for $270,29 ? Ans* 151. 

15. If a bushel of wheat cost $1,87, how many bnshek 
can he bought for $28,085 1 Anf. I5^9btt.^l6f/bf^. 



16* How many times 6,25 dollan can I hare in 1235 
doBara T Ans. 197,6. 

Note, — To divide by 10, 100, 1000, &c., remove the 
decimal point in the dividend as many places towards the 
left hand as there are ciphers in the divisor. 

Thus, 425, divided by 10, the quotient is 42,5 
42,5 ** 10, « 4,25 

425,4 " 100, " 4,264 

425, ** 1000, ' " 425. 



REDUCTION OF DECIMALS. 

PRO^LKM I. 
To reduce a Vulgar FroctioH to its equivalent decimal. 

Annex ci^^ers to the numerator of the given fraction, 
Md divide by the denominator, the quotient will be the 
decimal required, which must contain as many decimal 

J places as there are ciphers annexed to the numerator. If 
here are not so many figures in the quotient, make up the 
deficiency by placing ciphers on the left. 

EXAMPLES, 

1 . Reduce |- to hs efquivaient decimal. 

Opcratidn. " 

8)7 ,0 

• ,6 7 5 Answer. 

2. Reduce f to a decimal fractioh. 

oporatidn. We might continue anne:dng 

9)5,00006 ciphers to this remainder, and car- 

' ry on the quotient still lower ; but 

,55555 were it carried to an Infinite num* 

^er of figures, we should never arrive at a complete quo*- 

tient.* 

3. Reduce | to a decimal fraction. Ans. fi, 

4. Reduce | to a decimal. Ans. ,75« 
^. What decimal is equal to ^ ? Ans, ,2. 

'6. Reduce H to a decimal. Ans. ,91666+ 

7. Reduce -^ to a decimal. Ans. ,12. 

__ , —as. 

* 'Such fractkM «• caBed dnokitlag, or rapoattatf dsdmto. 
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8. Reduce ^ to a decimal. Ans, ,041664- 

9. Reduce f to a decimal. Ans, ,33333 4* « 

10. Reduce ^ to its equal decimal. Ans. ,038464-- 

11. Reduce ^7^ to a decimal. Ans. ,00631 4* • 

12. Reduce |- to its equivalent decimal. Ans, ,875. 

PROBLEM II. 

To reduce quantities of different denominations to a deeimal 
oftJie highest denomination. 

RULE. 

1. Reduce the given denominations to a Vulgar Fraction; 
as taught in Prohlem 7, page 93 ; then reduce the Vulgar 
Fraction to its equivalent decimal. 

EXAMPLES. 

1 . Reduce 8s. 7d. 2qrs. to the decimal of a pound. 
960)414,00000(,43125^nj. 8s. 7d. 2qrs. 

3840 12 

3000 — 414 

2880 103 i:i=960qr8. 

1200 _J 

960 . .414 qrs. 

2400 I{ote. This Rule will give 

1 920 the true decimal ; but the fol- 

AQQQ lowing Rule is much easibr, 

AQQQ and therefore the best for prac- 

lice. See this example perform-' 

ed by Rule 2. 
Rule 2. Write the denominations below each other, plac- 
ing the lowest name at the top ; then divide each denomi' 
nation (beginning at the top,) by that number which makes 
one of the next higher, and the last quotient will be the de- ' 
cimal sought. 

Perform the preceding example by this Rule. 

Thus 4|2, In dividing by the several divi- 

— sors, we annex as many ciphers to 
12 7,5 each dividend as are necessary. 

Thus we. annex 1 cipher to the 

2^0 8,625 farthings, and divide by the number 

of qrs. in a penny, and so on with 



♦«.* 



,43125 each denomination. 
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2. Reduce 7s. 6d. to the decimal of a pound. Ans. ,375. 

3. Reduce 14s. 9d. 3qrs. to the decimal of a pound. 

Ans. ,740625, 

4. Reduce 6d. to the decimal of a shilling. Ans, ,5 

5. Reduce Ids. 9d. 3qrs. to the decimal of a pound. 

Ans. ,790625. 

6. Reduce 5s, 3d. to the decimal of a dollar, New Eng- 
land currency, (=6s.) Ans. ,875. 

7. Reduce 148. to the decimal of a pound. Ans. ,7. 

No/«. If the shillings be an even number, half that num- 
ber, with a point prefixed, is their decimal expression ; but if 
the number be odd, annex a cipher ; then half that number 
is the decimal required. 

8. Reduce 1, 2, 3, 4, 0, 16, 17, and 19 shillings to de- 
cimals. Thus 1,0 2 3,0 4 9,0 16 17,0 19,0 

Answers ,05 ,1 ,15 ,2 ,45 ,8 ,85 ,95 

9. Reduce jC18 2s. 7d. to a decimal expression. 

Ans. i:i8,129166-|-. 

10. What is the decimal expression of £25 18s. 6}d. ? 

Ans. £25,926041 -f, 
i 1, Reduce 9o£. 13pwt. to the de.cimal of a pound Troy. 

Ans. ,80416+. 
12. R<^ce 3qrs. 251b. to the decimal of a cwt. Avoir'' 
dtipois, lbs. qrs. 

Thus 28)25,0000(,8928+qr8. ; then 4)3 ,8928 

Answer ,9732 -f-i 
i3. Reduce 3qrs. 2ha. to the decimal of a yalhcl* 

Ans. ,875i 
14. Reduce 3pks. 2qts. Ipt. to the decimal of a bushel. 

Ans. ,828125. 
l§^ Reduce 45 gais. to the decimal of a hogshead. 

Ans. ,7142+. 
16* Reduce 2 feet 9 inches to the decimal of a yard. 

Ans. ,91666+, 

17. Reduee 6fur. 26rd. 2yd, to the decimal of a mile. 
(By Rule I.) Ans. ,8323+, 

18. Reduce 2 roods 24rd6. to the decimal of an acre.^ 

Ans. ,65. 

19. Reduce 4 montlui 2 weeks to the decimal of a year. 

Ans, «375. 
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PROBLEM III. 

To find the decimal {to three places of figures^) of any 
HUtnber of shillings, pence and farthings, by Inspection. 

RULE. 

.. 1. Write half the greatest even number of shillings for the 
£rst decimal figure ; and if the shillings be odd,' infcrease 
the second place, or place of hundredths, by 5. 

2. Let the farthings in the given pence and farthings pos- 
sess the second and third places, increasing the third place 
by 1 when the farthings exceed 12, and by 2 when they 
exceed 36.* 

EXAMriiES. 

1. Reduce 17s. 6d, 2qrs. to the decimal of a pound. 
Thus, ,8 =half the greatest even number of shillings. 

5 the s. are odd, therefore we write 5 hund'ths. 
2^=farthings in 6d. 2qrs. 
1 we increase by 1, because the qrs. exceed 12. 

. £> ,877 decimal required. 

2. Reduce 8s. 5^. to the decimal of a £, Ans, ,424. 

3. Reduce i9s. 4d. ; 5s. 6^d. ; 6s. 4|^d., and 12s. 6d^ to 
decimals of a pound. Ans. ,967 ; ,277 ; ,320, and ,625. 

4. Express J£5 15s. 11^. decimally. Ans. jC5,797. 

5. Express £44 18s. ejd. decimally. Ans. je44,920. 

PROBLEM IV. 

To find the value of a decimal in whole numbers of d lower 
denJinaHon. '' 

RULE. 

1. Multiply the given decimal by the number of parts in 
the next less denomination, and point off as many decimal 
places as there are in the given decimal. 

* The reasoning of this Rule is as follows, — ^shillings are SOths of a pound. 

Thus Is. t^- jC,05 ; and 2s. ■^'=£ ,1 ; and 4s. -J^ jC ,3 : thus ^ the number 
of shillings is so many lOths of a £ and each odd shilling is ,50 £. 

Then each farthing is^^ of a £. Had it happened that 1000 instead of 960 
had made a pound, then the farthings would have been so many thousandths. But' 
960, increased by -^ part of itself, is =1000. Therefore, any number of farthings, 
increased by their ^ part, -will be an exact decimal. Hence, when the farthings 
are more than 12, ^^ part is more than -^ a farthing, and we add 1 ; and ^heri 
they are more than 36, ^ par! is greater than 1^, and we add 3: 
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2. Multiply this decimal by the next inferior denomina- 
tion, and point off the decimals as before : proceed in this 
manner through all the parts of the integer, and the several 
denominations standing on the left of the decimal point, con- 
stitute the answer. 

EXAMPLES. 

I. Reduce ,695 of a pound to its proper value in whole 
nunibers of a smaller denomination. 

,095 W® multiply the decimal by 20, be- 

20 cause £\ =20s., and the product is 

s. 13 900 13,900s.; and because Is. = 1 2d. we 

12 multiply this decimal by 12, which 

d 10 800 S^^^® 10,80pd. ; lastly we multiply by 

* ' ^ 4, because ld.=4qrs. 

— r-TTTT^ Ans, 13s. lOd. 3Aqrs. 
qrs. 3,200 ^^ 

,2. What is the value of ,95 of a pound ? Ans IQs. 

3. What is the value of ,625 of a shilling ? Ans, 7^d. 
'4. Find the value'of ,'640625 of a £, Ans. 12. 9 ' 

" p. Find the value of ,Q356 of a pound. . Ans^ 8 

6. Reduce ,857 of a shilling to pence and farthings. 

Ans, lOd.' i-]^r. 

7. Reduce ,945 of a lb Troy to oz. pwts. and grs. 

-4.n5. lloz. 6pwt. 19^grs. 

8. Reduce ,6725 of a cwt to qrs. lbs. oz. &c. 

Ans. 2qrs. 191bs. 5oz. 

9. Reduce ,954 of a yard to qrs. and nails. 

AnSi 3qrs. 3+na. 

10. Reduce ,725 of a hogshead to gals. qts. and pts. 

-4nj, 45gals. 2qt. l,4pt. 

II. Reduce ,4021 of a mile to its proper quantity. 

Ans, 3fur. 8rds. 3yds. 2ft. 1+in. 

12. What is the value of ,96875 of an acre ? 

Ans, 3 roods 35 rods. 

13. Reduce ,0546875 of a lb. avoirdupoise to its proper 
quantity. Ans, 14dr. 

14. Change j^45^40625 to its proper expression in 
pounds, shillings, i&c. Ans, J&45 18s. 9|d. 

15. ^Reduce ,56>9 of a year to days, hours, minutes and 
seconds. Ans, 207d. 16h» 26m. 24sec. 
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PROBLEM v. 

To find th€ Value of any decimal of a pound {£) iy /»« 
Jtpoetion, 

RULE. 

Double the first figure, or figure of tenths, for shillings ; 
then if the second figure be 5, or mOre, deduct 5 Crom it, 
and reckon another shilling ; then call the remainiiig fig- 
ures in the second and third places so many farthings, sub- 
tracting I when they are above 12, and 2 when they are 
above 36. 

EXAMPLES. 

1 . Find the value of ,785 of a pound. 
Double 7, the first figure, or tenths, for s. 14s. 
Then the second figure being more than ^ 

5, we deduct 5 from it, and add 1 to the > 
shillings. 3 Is. 

Then the remaining figures, 35, we call 
so many qrs. ; abating 1 because they are 
more than 12 and less than 36, leaves 34qrs. ^ ** 8d. 2qrs. 
And 34qrs.=8d. 2qr8. 

Ans. 15s. 8d. 2qrs. 

2. Reduce ,875 of a pound to shillings, pence and far- 
things. Ans. 178. 6d. 

3^ Reduce ,095 of a pound to its proper quantity. 

Ans, Is. 10^ <r. 

4. Find the value of £ ,230. Ans. 4s. 7Ad. 
Note, When the decimal has but two places of figures, 

ann^x a cipher to it, or suppose a cipher to be annexed. 

5. Find the value of ,76 of a pound. Ans. ISs. 2-Jd. 

6. Find the value of ,34 of a pound. Ans. 6s. 9|d. 

7. Find the value of ,95 of a pound. Ans. 198. 

Questions. 

1. What Is a Decimal Fraction^ right hand of units, or the separatrU? 

S. How it the integer divided? —the second!— the third?— the fouth? 

3. How is the true value of a decimal &c. 

traction expressed ? 6. What effect do ciphers have when 

4. If the numerator has not so many placed on the right of decimals ? 
places as the denominator tias ciphers, 7. When placed on the left, what ef- 
now do you write it 1 feet do they have t 

5. fiy what does each figure take its 8. On what does the magnitude of a 
value ? What is the first figure on the decimal fraction depend ? 



f> 9ow 8xe ddcim»l« zesid ? tioQ to its eqpJYalent deciuMl ?> 

to. When whole numl^rs ftnd deci- II. How db you reduce (faaniiUee of 

loalft aM exiiressed in ike same number, several denominations to a decimid at 

wfaa$ is it called! Hw highest? 

11. What is the Rule foft Addition of III. How do you ind the decimal eC 

decimals 7— for Subtraction ? any number of pounds, shillings, pence 

13. What is the Rule fqr Moltiplica- and farthings, by Inspection? 

tlen of decimals I IV. How do you find the value of m 

13. What is the Rule for Division of decimal in whole numbers of a lower 

decimals? denomination? 

V. How do you find the value of any 

I. How do you reduce a Vulgar frac- decimal of a pound by Inspection I 



REDUCTION OF CURRENCIES. 

Formerly the pound was of the same value in Great 
Britain and all the American Colonies, (now States,) and 
the doUar reckoned at 4s. 6d. 

But the Legislatures of the different States issued bills 
of credit, which depreciated in their value, in some States 
more, and in others less, which caused the currencies of 
ihe several States to differ from each other. 

Thu9, a dollar is reckoned 

lA the New England States, ^ g „ ^ ^ ^ 
also Virginia, Kentucky, ^ . , „„--„-y ^ 

inirl TonnnaiMio 1 currency. 

In New York, North Caroli- ) at 8s., called New York 

na and Ohio, J currency. 

in N. Jersey, Pennsylvania, ) at 7s. 6d., called Pennsyl^ 

Delaware and Maryland, J vania currency. 

Jn South Carolina and Geor- ) at 4s. 8d., called Georgia 

gia, J currency. 

In CaQada and Nova Sco- ) at 5s., called Canada cur- 

tia, J rency. 

PROBLEM I. 

To reduce the currencies of the several States in which 
ja. dollar is an even number of shillings, to Federal money, 
viz : New England, New York, 

Virginia, North Carolina, 

Kentucky, and and 

Tennessee. Ohio. 

RULE. 

1. When the sum consists of pounds only, annex a ci- 
pher to the pounds, and divide by half the number of shil- 
lings in a dollar, the quotient will be dollars, &c. 

10 
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2. If the sum consists of pounds, shillings, pence, &c. 
reduce the pounds and shillings to shillings, and the peiio# 
and farthings to the decimal of a shilling ; annex this deci- 
mal to the shillings, with a point between ; then divide the 
whole by the number of shillings in a dollar, and the quo- 
tient wiU be dollars, cents, mills, <&c. 

EXAMPLES. 

1. Reduce jC348, New England currency, to Federal 
money. 

3)3480 Annexing a cipher to £348 reduces 
A — ^nfiA them to tenths of pounds =3480 tenths. 

Then a dollar, New England currency, 
is 1^=3 tenths of a pound. And 3480 tenths, divided by 
3 tenths, the quotient is 1160 dollars. 

2. Reduce i?145. New York, <fcc., currency, to Federal 
money. 

4\ 1450 We annex a cipher to the pounds, as 

qfio"'^ before ; then a dollar in this currency 

* oD^,D jg ^8^ ^£ ^ pound, =£ ,4. Therefore we 

divide by 4, and the quotient is 362 dollars ; and to the 
remainder we may annex a cipher, and divide, which gives 
50 cents. Ans. $362 50cts. 

3. Reduce jC25 6s. 8 Jd., New England currency, to Fed- 
eral money. 

£2f^ 6s. Tiis sum, consisting of 

2Q 4 3 pounds, shillings, pence, 

6)506:7291 13 8775 &c., we reduce the pounds 

'-. — L -1 — and shillings to shimngs^ 

84,4548+ ,7291 ^^^ ^^ pence and qrs. to 

Ans^ $84 45cts. 4^m. ^^e decimal of a shilling 

and divide by the number of shillings in a dollar. 

4. Reduce i?56 lis. 9^., New York currency, tp Federal 
money. 



je56 lis. 
20 12 

8)1131,7916 

■•— ^^^-■■^— ^"-"^ 

iliw. $141,4739+ 



9,5 iVb<«.— Iqr. is ,25d. 

2qrs. are ,50d. 

,7916 3qrs. are ,75d. 
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5. Reduce J&35 lis. 6d.^ Connecticut cunrency, to Fed- 
eral money. Arts. $118 68c. 3m. + 

6. Reduce JC28 llfi. 6d. Virginia currency ^ to Federal 
money. Ans, $95,25. 

7. Change je4l9 lOs. 8^d., New York and Ohio cur- 
rency, to Federal money. Ans. $1048 83c. 8m%+ 

8. Reduce £121 ^8. ll^d., Massachusetts money, to 
Federal money. Ans, $2404 96c. 9^m.4- 

9. Change JE^146| New York, &c., currency, to Federal 
money. Ans, $362 50cts. 

10. Change J^134, New England currency, to dollars. 

Ans. $446 66c. 6m. + 

11. Reduce £14 6s. 4^., New York, &c., currency, to 
Federal money. Ans. $35 79c. 6-]^m.-{- 

12. Reduce j£9 lis. 4d., New England currency to 
Federal money. Ans, $31 88c. 8^m.+ 

PROBLEM !L 

To reduce New Jersey, Pennsylvania, Delaware and 
Maryland currencies to Federal money. 

RULE> 

Reduce the shillings, pence, &c., to the decimal of a 
pound ; annex this decimal to the pounds ; then multiply 
by 8 and divide the product by 3^ the quotient yrill be 
dollars, 4&c. 

1. Reduce £41 19s., Pennsylvania currency, to Federal 
money. 

4X^95 193. reduced to the decimal of a 

S pound, (by Inspection, see Rule, 

3)335:60 P*g® P^) ^'^. ^^"*^ ^ ^'^^^ J^^:. 

' ^ A dollar, this currency, is 7s. 6d. 

Ans, $lll,86f ^9Qd. and a pound =240d., and 

^^=f ; therefore a dollar is f of a pound, and to divide 
by f , we X by 8 and-r-by 3. 

2. Reduce jC14 6s. 8d., New Jersey, &c., currency, to 
Federal money. Ans. $38 22c. 2m. + 

3. Change £9 69. 3d. to Federal money. Ans, $24,833. 
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4« Redoce 19s. ll^d. to Federal money. 

Ans. $2 66c. lin.-jt 

5. Reduce £i%x» Fed^al money. Ans. 48dols 

6. Reduce 18 Pennsylvania shillings to Federal money 

Ans. 2dol8. 40cts 

7. Reduce £2^ 1^. 4^. to Federal money. 

Ans, 66dols. 45ctd 

PROBLEM III. 

To reduce South Carolina and Georgia currency to Fed 
ieral iWHiey; 

feULE. 

t. Reduce the shillings, pence, &c. to the decimal of i 
ipound» as in problem 2. Then multiply by 30, and divide 
the product by 7 ; the quotient will be dollars, ^l^, 

EXAMPLES. 

1. Reduce ^45 19s. Georgia currency, to Federal mo- 

45,93 A dollar this currency is 4s. 8d.=i 

30 sed. and a pound=240d. ; then ^=: 
7)1378,50 sVj therefore a dollar is ^ of a pound 
Aivs "iiQQ924 and to divide by a fraction we must 
^ ^ multiply by the dfenominator, aAd di- 
vide by the numerator. 

2. Reduce J^ll 3s. 4d. to Federal money. 

Ans. $47 85cts. 6m. -f- 

3. Reduce 18 Georgia shillings to dollars, <&c. 

Ans. «3 857+ 

4. Change J£9 18s. 6|. South Carolina currency, to Fed- 
etal money. Ans. 842 54 4+ 

5. How many dollars, &c. is there in 12s. 6d. South 
Carolina currency. Ans, f 2 67 8^. 

6. Reduce ir28 l9s. to Federal money. Ans. 8124 07+ 

7. Reduce X94 14s. 8d. to Federal money. 

Ans. $405 99 B+ 

t>ROBtEM IV. 

To reduce Canada and Nova Scotia Currency to Feder^ 
ttl money. 
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RULE. 

Reduce the shilliDgs, &c, to the decimal of a pound as 
before ; then multiply by 4, the quotient will be dollars, di^^ 

EXAMPLES. 

1. Reduce iE^ll 7s. Canada, dec. currency, to Federal 
money. 

i? 11,35 In this currency the dollar being 5s% 
4 a pound, is equal to 4 dollars, conse- 

quently if we multiply the pounds and 

Ans. $45 40 decimals of a pound by 4, the product 
will be dollars and decimals of a dollar. 

2. Reduce iC28 9s. 6d. Canada currency^ to dollars, S^c. 

Ans. ilia 90% 

Z. ta jCi3 8s. Nova Scotia currency, how many dollars> 

&c. Ans. f 53 60. 

4. Reduce 16 Canada shillings to dollars, &c. 

Ans. $3 20. 
h. Reduce jC45 to dollars. Ans, $180. 

6. Reduce ^19 17s. 6^d. Canada, &c. currency, to Feder^ 
el money. Anss $79 50,4. 

PROMISCUOUS EXERClSESv 

i. Reduce £5 6s. New England currency, to ^^defsd 
knoney. Ans, 17 666+ 

2. Reduce jC14 11 6d. New Jersey currency to dollars, 
^c. . Ans. $38, 866 + , 

5. Reduce j£^95 Pennsylvania currency, to dollars, &e. 

Ans. $253 33^.' 
«4. Reduce 19 New York shillings to dollars, t&c. 

Ans, $2 37^ 
5. Reduce 18s. 6d. Georgia currency, to dollars, &c. 

Ans. $3 964 -f 

B. Change £5 19s. 4^ North Carolina currency, to dol<- 

lars, &c, Ans. $14 9218. 

7. Change JS14 10s. 6d. Massachusetts currency, to dol- 
lars, <&c. Ans. $48 416+ 

8. In 135 shillings Connecticut cunency, how many dol- 
lara, &c. Ans. $22 50. 

*10 



il4 RSi>ir«i'ioti eF cijRftfeNcifi's; 

To Reduce Federal Money to the Currency of the several , 

States, 

I. To reduce Federal money io the currency of New 
England, Virginia, Kentucky and Tennessee^ th^ doll^ be« 
ing fif = ,3 of a pound. 

kuLfe. 

Multiply tho given siim by ,3, the product will be pouAdift 
and decimals or a pound. 

1. Riiduce $125 4i, to pounds, <&c. . . 

125 41 We multiply the dollars, <fe'c. bjr ,3, 

,3 and the product is pounds and decimals 

37 623 <>* 3- pouiid. We may then, if we choose, 

20 fiiid the ralue of the decimal by inspec- 

y 12 460 ^^°^ (®®® *^® ^^^®' P^S® ^ ^®) ^^^^ '*" 
' 22 ^^^ ^ ^^^ ^^^ decimal figure is 12s. 

' ■ ^ et^ ^ Then deduct 1 from the remaining fig- 
«• 5,520 yygg^ 23, leaves 22qrS., aiid 22qrs.=to 
5d. 2qrs. 



ijrs. 2,080 Ans. je37 12jS. 5d. 5qrs; 

2. Reduce $14,565 to pounds, &c. 

-4.n^. j£r4 7s. 4d. 2qrs.+ 

3. Reduce $114,85 to pounds, <&c. Ans, jC34 9s. l,2d. 

4. Reduce $2,45 to shUings, &.c. Ans, 14s. 8d. l,6qr. 

tl. To Reduce Federal money to New York, North Car- 
olina, and Ohio, currency, the dollar being -j^ of a JS; 

RULfi. 

Multiply the given sum by ^4, the product will be poundd 
and decimals of a pound. 

EXAMPLES. 

1. Reduce $362 50 to pounds. Ans,£14^. 

2. Reduce $145 37^ to pounds, &c. Ans, £5B 38. 

3. Reduce $18 75 to pounds, dbillings, ^Sec. 

Ans, £7, 109. 
. 4. Reduce $95 785 to pounds, dec. Am. j&38 68^. 

HI. To reduce Federal motley to New Jersey, Pennsyi^ 



vaAio, B^WATft »ia Marylaitd cim«iiey,«ie iMhr bi»»( f 

Multiply the given sum hy 3, imd divide tlie prodliet by 
8 ; the quotient wiU be ponadb and decimah of a pound. 

1. Reduce $18 75 to pounds, shillings, 6dc. 

Ahs, £7 Ob. 7,2di 

2. Reduce $45 to pounds, dec. iifkr. £16 ITs. 6d. 
3; Redu<^e $95 62tc. 8^m. to pounds, <&c. 

i4»^. J&35 17s. d^. 

IV. "to reduce Federal money to Soiith Carolina and 
Oeorgia currency, the dollar being ^ of a pound. 

RULE. 

Multiply the given sum by 7, and divide the product b^ 
30 ; the quotient will be pounds and decimals of a pound. 

EXAMPLES. 

1. Reduce $16 25 to pounds, &c, Ans. £B 158. 9|. 

2. Reduce $145 37^ to Georgia Currency. 

Ans. £3B Ids. 4|i 
d. Reduce $19 75 to pounds, dtc. Ans. £4 128; 

4. Reduce 75cts. to shillings, &c. Ans, 3s. 6d. 

V. To reduce Federal money to Canada and Nova Sco* 
tia currency, the dollar being -J^ of a pound; 

RULE. 

Divide the given sum by 4 ; the quotient will be poimdS 
and decimals of a pound. 

EXAMPLES. 

1. Reduce $138^ to Canada currency. Ans, £B4 12. 6ii 
'Z, Reduce $1184 50 to pounds. Ans, i&296 2s. 6d. 

3. Reduce $75 32c. 9,5m. tO pounds. 

Ans, i;i8 16s. 7fd. 

4. Reduce 90cts. to Canada currency. Ans, 4s. 6d. 

Having shown how to reduce the old curreAciee of the tev«nl United Statei, 
add also those of Canada and No?« Scotia to FedMid money» likewise to reduce 
Federal money to those currencies a^ain, we now present the following TiJ)le, 
coritaining rules for changing each currency to the par of all the others. That ial 
for changing the currencies of tSie several States to thisir eqwl value in eadi m 
the other states. This is called domestic Exchange. 

To use the following ^TaUe, first find the giv«n ennrency at the top of the col- 
ttmns^then casting the^ye down the cokunn, untU yda caaoe to ikm csnoiM^ into 
which the given currency is to be clianged and yon wttiiUKVo the ndo. inui% m 
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It be ra^nlied to chanya New Bngland ciureiicy to New York oxnmiqr} W9 tmi 
New England currency at the top of the first or left hand coliunii---theii caatlns 
the eye down that column until we come to New Torfc currency, we have th« 
rule, vis : add one third, and so for any other currency. 

A TABLB CONTAINING RULES, 

For reducing the Currencies of each of the United States^ 

also Canada and Nova Scotia and Sterling Money y 

to the par of all the others. 



TO REDUCE 

N. EngUmdj 
Virginia^ 

Temutttt 
Currency 



TO RBDUCk 

Neva Jerte^^ 
Pemuflvanta 
Delaware and 
MaryUmd 



TO 

Pennsylvan- 
ia,N. Jersey, 
uelaware, A 
Maryland. 

Add J. 
TO 

New York, 
N. Carolina, 
and Ohio. 

Add^. 
TO 

S. Carolina 
& Georgia. 

Xby7& 
4-by 9. 

TO 

Canada and 
NoVa Scotia 

Xby5& 
^by6. 
TO 

Sterling. 

OedUfct^J^. 



TO 

N. England, 

Virginia, 
Kentucky & 
Tennesseet. 



Deduct^. 

TO 

New York, 
N. Carolina, 
and Ohio. 

AddT^- 



TO 

S. Carolina 
A Georgia X 

by 28 & 
-rby 45. 

. TO 

Canada and 
Nova Scotia. 

Deduct^. 
TO 

sterling. 

Xby3& 
-r-by5. 



TO REDUCE 



New York, 
N. Carolina, 
and Okio, 



TO 

N. Enp^land, 

Virginia, 
Kentucky A 
Tennessee. 

Deduct^ 
t6 

New Jersey, 
Pennsylvan- 
ia, Delaware 
d; Maryland. 

-A- 

TO 

S. Carolina, 
and Georgia. 

Xby7& 
-by 12. 



TO 

Canada and 
Nova Scotia. 

Xby5& 

—by 8. 
TO 

sterling. 

Xby9& 
-r-by 16. 



TO REDUCE 



S. Carolina 
and Oeorgia. 



TO 

N. England, 

VirgSiia, 
Kentucky A 
Tennessee. 

Xby9& 
4-by7. 

TO 

New jMsey, 
Piennsyiyaii- 
ia, Delaware 
& Maryland. 

Xby45& 
-T-by 28. 

TO 

New York, 
N. Carolina, 
and Ohio. 

Xbyl2& 
-rby 7. 

.. TO 

Canada and 
Nova S^tia. 

Addji^. 

TO 

sterling. 



Canada and 
Nova Scotia. 



TO REDUCE 



TO 

N. England, 

Virginia, 

Kentucky A 

Tennessee. 

Addf 
TO 

New Jersey, 
Pennsyivan 
ia, Delaware 
A Mar3i:land. 

Add^. 

TO 

New York, 
N. Carolina, 
and Ohio. 

Xby8& 
-r-by6. 

TO 

S. Carolina 
ind Georgia. 

TO 

Sterling. 



TO rbdt)cb| 
sterling. 



TO 
N. En|[land, 

Vii;gmia, 
Kentucky A 
Tennessee. 

Add J. 

TO 

New Jersey, 
Pennsylvan- 
ia, Delaware 
A Maryland. 

><by5ife 
^by 3.. 

TO 

New York,) 
N. Carolina, 
and Ohio. 

Xbyl6& 
-rby 9. 

TO 

S. Carolina 
and Georgia. 

Add ^. 

to 

Canada and 
Nova Scotia. 

Addf 



Note. Some of the late writers on Arithmetic have thought proper to discon- 
tinue the Rules contained in the preceding Table for changing the old Currency 
of each of the United States to that of another ; but as accounts were formerly 
kept in these currencies, there may be some cases existing wherein it will he 
necessary for men of business to practice these Rules, we therefore insert thelB» 
Itogether with some ejcamiries.' 



REPtrCTION OF CURRENCIBS. llQ^ 

Appiication of tTie Ruhs contained in ihepre^dmg ToJfe. 

EXAMPLES. 

1. Reduce J^84 10s. )6d. New England cunency inuy 
New York currency. 

£ 8. d. 

Se« Ruleiyy Table, viz : > 3)84 19 6 
add J^ to the given sum, > 28 8 6 

Ans, 112 14 

r 

2. Reduce jC80 10s. Sdi, New York currency, into New 
England currency. Ans- J^O Ss; 

3. Reduce X*130 10s. gd. New York currency, into 
Pennsylvania currency. Ajus, £122 7s. 6d; 

4. Reduce je428 10s. ^6.. New Jersey currency, into' 
New York currency. Ans. £A57 Is. lOd. 

5. Reduce J&210 6s. 6d. New England currency, intof 
Georgia currency. Ans. JG163 lis. 8id.+ 

6. Reduce .£3 Id 10s. Sd. G^eorgia ourrency, into New 
York currency. Ans. £540 18s. 3fd; 



FOREIGN EXCHANGE, 

The rates at whicli Foreign Coins are estimated ia %hd 
United ^ates, are exhibited in the following 

TABLE. 

Livre of France, - ^ , , ^ 40,} Si 

Franc of France, -.„.-, ^ ;iO,18| 

Silver Rouble of Russia^ . ^ - ^ $0/75 

Guilder or Florin of the United Nethedaads, ^ ^^,40 

Mark Banco of Hamburgh, - - . . $0^3^^ 

Real of Plate of Spain, .... $0,10 

Real of Vellon of Spain, .... $0,05 

Rhc Dollar of Denmark, - - - - $l,OCi 

Miirea of Portugal, $ 1,124 

Tale of China, $1,48 

Pagoda of India, - - - • - $1,84 

Rupee of Bengal, «. . .. ^ ^ $sO»50 

i. Reduce 514^ livpes of France, 4o Federal me«e)r; 
1 liwezsas^.^, tbert 5148x1^=: $982^)8. 
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2. Reduce $952,38 to liyres of France. 

Thus, 95238cts. = 190476 half-cts. ; then 18icts.=37 
half-cents, and 190476-7-37=5148 livres, Ans. 

3. Reduce 987 Francs to Federal money. 

Ans, $185,06i. 

4. Reduce 2540 Florins to Federal money. Ans. f 1016. 

5. Reduce $195,20 to Florins. Ans. 488^ 

6. Reduce 145 Tales of China to Federal money. 

Ans, $214,60. 



A Pound Sterling of Great Britain, - - $4,44^. 

A Pound Sterling of Ireland, - * - $4,10. 

An English Guinea, - . - - $4,66|. 

An English Shilling . . * * $0,22|. 



RULE OF THREE DIRECT* 

1. The tiule of Three Direct teaches from three given 
numbers to find a fourth, which shall have the same propor- 
tion to the third, as the second has to the first. 

2. Of the given numbers, the first two are a supposition 
and the last (which may be known by the words, what 
cost ? how much ? how far ? how many ? &c.) is a de- 
mand. 

3. In stating questions in the Rule of Three, two of the 
g^ven numbers, that is, the first and third, must always be 
of the same name or kind ; and the second or middle term 
must be of the same name or kind with the answer or term 
sought. 

Sign, : : Four points set in the middle of four numbers, 
denote them to be proportional to one another by the Rule 
of Three, thus ; 2 : 4 : : 8 : 16 is read, As 2 is to 4 so is 
8 to 16. 

RULE. 

1 . State the question so that the first and third terms will 
be of the same name or kind, and the second or middle term 
of the same name or kind with the answer. 

2. Bring the first and third terms to the same denomina- 



]U7LE OV THRBE DIRECT. 110 

tion, and reduce the middle tenn to the lowest name men- 
tioned in it. 

3. Multiply the second and third terms together, and 
divide the product by the first term ; the quotient will be 
the answer in the same denomination you left the middle 
term in ; which may be brought into any other denomination 
required. 

Proof, — ^The n^ethod of proof is by inverting the ques* 
tion. 

EXAMPLES. 

1. If 8 yards of cloth cost 12 dollars^ what will 20 yards 
cost? 

OhMration. 

8 *. fo\ ^20 ^®'® ^^ yard^, being a demand, 

• 19 must possess the third place ; then 

8 yards being the same kind, is the 

®1?12 first term ; and 12 dollars is the se- 

Ans. $30 cond term. Then the second and 

third terms multiplied together, and the product divided 

by the first term ; the quotient is 30 dollars, which bears 

the same proportion to 20 yards, that 12 dollars does to 8 

yards. 

2. If $30 wiU buy 20 3. If 20 yards cost $30, 
yards, how many yards will what cost 8 yards ? 

$12 buy? yds. dols. yds. 

dolt. yds. dols. 20 : 30 : : 8 

30 : 29::12 8 

1? 2,0)24;6 

^'^Pi , AnTlidols. 

. Ans, 8 yards. 

4. If 12 dollars will buy 8 yards of cloth, how many yards 
will 30 dollars buy ? 

dols. yj. dols. jt ^jij b© seen that the pre- 

•12 : 8 : : 30 ceding sums are all similar. — 

z. The different results are made 

12 )240 by changing the order of the 

Ans, 20 yds. terms. 

5. If 3 ewt. of sugar cost $33 60, what will 12cwt. 2qrs. 
14lbs. oost ? 



m 



xxTLE or VBHKt mitccv. 



3 : 33 60 
112 

336 



:: 12 2 14 

28 

404 
101 



1414 
3360 

84840 

4249 
4242 

P36)4751040(14140 
336 

1391 
1344 

470 
336 



1344 
1344 



State tlife qaestien aa 
before ; tken as tike fr9t 
and tMitl terms mini be 
eif the same nasiey we 
reduce them both to Ito-. 
Then multiply the ae-. 
cond and third terms to- 
gether, and divide the 
product by the first term, 
and the quotient or an- 
swer, is 141 dollars, 4£^ 
cents. 

Noie,-r\xi multiplying 
and dividing dollars, cts^ 
d^c. observe the ruleai 
already taught for multi 
plying and dividing de 
cimals, or Federal mo 
pey. 
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& When the first and third terms are Federal money, yo^ 
fnay reduce them to the same denomination by annexing af 
many ciphers, (when necessary) as will make their decimal 
places equal. Theq multiply and divide as in whole num- 
bers, and the quotient or answer will b^ pf the same name 
pr denomination of the middle term. 

,6. If 5 dollars will buy 4 bushels of wheat, how many 
bushels can I buy for 118 dollars 75 cents. 

In this example, the first 
term being dollars, and the 
third term being dollars 
and cents, therefore, we 
jj^educe them both to cents, 
then multiply and divide 
as before. 



cts. 

500 



bush. 



ct9. 

11875 

4 bush. 



500)47500(95^n^. 
4500 

2500 
2500 



7, If 3 pairs of stockings cost $1 75 what will 3 dozen 
pair cost ? 4*^- ^^)* 



.RULE I OF HHASE IDIRXBT. fl9| 

9. If B dmen paits of stociiiDgSieosl'JlSI, what^iriB Sipaira 
iDOtft ? ^n^. (INI >'2Si 

9. 'If $ 1 2 76 buy 17 yards ^of olQth, ^uvw^ many yard? jcan 
^ buy for $2 25 at the 8ame<rate ? iln^. 8 yMdfl. 

ID. At 15cts. per lb. what will a firljin of butter oometto, 
weight 54 lbs* Ans, $^ 10. 

11. If 6 horses eat ?l bushel^ of oats -in one week, how 
many bushels will serve 20 hordes the same tkne ? 

Ans. 70 bushels. 

12. Bought 6 chests of sugay, each weighing 9 cwt. 
*3 qrs., what (}o they pome to at f 8 §0 ppr cwt*i 

Ans. ^446 26. 
13. If 12 months or one year's wages be $225 58^ 
what, will 5 months^ wages be, at the same rate 1 

Ans, $93 99 If. 

14. If a man lay out $211 25 in merchandise, and thereby 
igain $68 50, how much will be gain by laying. out $^p, at 

Sie same rate ? Ans- SS 10 6^. 

15. If I pay $71 50 for 11 barrels of flourj how many 
barrels can I have for $1014 ? ^ Ans, 156 barrels. 

16. What will 4 tierces of rice come to, each weighr 
i-ing 7cwt; 2qrij. ;14lb„ at $9,35 per cwt. ? 

Ans. $285 17cts. 5m. 

17. If a man's yearly ineonjie be $756, 65.cts., wh^t i§ 
^at a day ? Ans, $2, D7c. 3m. + 

18. If 8 yards of cambric cost^$5,48, what must be given 
for 25 pieces, each containing 27 J yards 1 

Ans, $470, 93c. 7^m. 

.19. If 100 dollars in 1 year. gain 6 cl<4Urs, what will 385 
jioHars gain in the same time ? Ans. $23, lOc. 

20. A owes B 1234 dollars, but laot being able tio pay the 
whole, B agrees that if he will pay him 57 cents on a dqlr 
lar he will release him ; how much must B receive ? 

Ans. $703,38. 

21. If 35 dollars will pay for 4c wt. of sugar, howrmocb 
may be had for 215 dollars 19 eents at the same ra^e ? 

Ans. 24cwt. 2qrs. lOlb. a|U|oz. 

22. If I give 1867 dollars for 148^aere8 of land, how 
anany acres can I buy for -$63,75 at thov^me rate? 

Ans. 5 acres. 
11 
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23. When a tun of wine cost 140 dollars, what cost 3 
quarts? Ans, 41ct8. 6^nx.+ 

24. Bought a- bale of cloth for 436 dollars 80 cents, at 
the rate of 7 dollars for 5 yards ; how many yards did it 
contain ? Ans, 312 yards. 

25. A merchant bought 4 hogsheads of wine, containing 
61 , 6:3, 63| and 64 gallons^ at 1 doUar 56 cents per gallon ; 
what was the cost of the whole ? 

61+63+63j+64=2511gals. Ans. $392,34. 

26. If a man's income be 1296 dollars a year, and he 
spend 2 dollars 37^ cents a day during the year, how much 
^m he have saved at the year's end ? 

Ans, 429 dols. 12^t8. 

Sterling Money, 

EXAMPLES. 

27. If 3 yards of cloth cost 45s.j how many yards may I 
Jiave for j£^16 10s. at the same rate ? 

8. yds. £. 8. 

45 : 3 : : 16 10 

-_?2. The first and third 

^^^ terms must be redijced 

^ to the same denoml- 

45)990(22yds. nation, &c. 
90 

90 
90 

^8. If 1 yard of cambric cost 12s., what cost 4 pieces, 
each measuring 20 yards ? Ans, J£r48. 

29. A grocer bought a hogshead of sugar, weighing 8 
cwt. 3qrs., at 6d. per poimd ; what was the cost of it? 

Ans, iE;24 10s. 

30. How much sugar can I buy for £24t 10s., at 6d. per 
pound ? Ans, 8cwt. 3qrs. 

31. If 58 yards of cloth cost i^l8 178., what is that per 
Ell English? Ans. 8s. l^d. 

32. A owes B j£?3475, but B compounds with him for 
13s. 4d. on the pound ; what must B rpceiye for his debt ? 

Ans, £2316 13s. 4d. 
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33. A goldsmith sold a tankard for XlO 12s. at 58. 4d. 
per ounce ; I demand the weight of it. 

Ans. 31b. 3oz. 15pwt. 

EXAMPLES FOR PRACTICE. 

34. If a staff 5 feet long cast a shade on level gromid 7^ 
feet, what is the height of that steeple whose shade at the 
same time measures 171 feet? Ans. 122-|^ft. 

35. If 1^ of a ship cost $1960,25, what is the whole worth 
at that rate ? 

eighths. $ cts eighths 

As 7 : 1960,25 : : 8 : Ans. $2240, 28cts. 5^m. 

36. If it take 22 bushels of wheat to make 4 barrels of 
flour, how many btishels will make 856 barrels ? 

Ans. 4708bu8h. 

37. If 12 horses Consume 30 bushels of oats in a week, 
how many bushels will serve 15 horses 3 weeks ? 

As 12 : 30 : : 15x3 : AnSi 112^ bushels. 

38. iSought of William Merchant 18cwt. 3qrs. of sugar 
dl 8 dollars 12 cents per cwt., and gaVe him a nofte on James 
Pay well for J^25 10s. (New England currency;) the rest I 
Am to pay in cash ; how much will make up the deficiency ? 

Ans, $67, 25ct9i 

39. Bought 50 pieces of kerseys, each 34 Ells Flemish, 
at 1 dollar 37^ cents per £11 English ; what did the whole 
come to ? Ans, $1402,50. 

.40. A merchant bought 250 yards of cambric for 325^ 
dollars ; but finding it damaged, he is willing to loose 25 
dollars by the sale of it : what must he demand per £11 
English? Ans. $1 50c. 24m. 

41. Sold a ship for $2540 \ I owned f^ of her ; what 
was my part of the money ? Ans^ $338,66|4 

42. A merchant bought 18 pipes of wine, and is allowed 
6 months credit^ but for ready money he gets it 6 cents a 
gallon cheaper ; how much does he save by paying ready 
money? Ans. $136,08. 

43. Bought a hogshead of molasses for 13 dollars 7dcts. 
and by accident 9 gallons leaked out ; I then sold the re- 
mainder at 5 cents a pint ; did I gain or loose, and how 
much ? Ans. I gained 97,85. 

44. Bought 240 yards of cloth at the rate of 7} dollars 



kft5'pLr&, and sdiiiVftgffin stt thtf Pa«ffro6liif dbUaiiB fteT 
yards ; did I gain or Itfse irt ^e puvchttM^, and how nnKhi?r 

Ans, I gained $46, 28c. 5^m.-(- 
45. If a man have a salary of 327 English guineas (at 
28s.) a year^ how much may he spend one day with another, 
to lay'Op'6'2^5 dollarsf at the year's end'? 

An^. $3, 46«. 8<^iii4 
49. A tilerchant bought 14 pipes of witre at 148<. Od;^ 
('New York cuf rencyj)* per gallon j how many dosllars- will 
pay the purchase ? Ans, $^197,25* 

47. A^ merchant bought 2-74 £lk Flemislic ol Holland, at 
48 eent» pes Elly and sold it ag^uiat 94 centspex £U Eng- 
lish ; how mxtek did. he gain. on. the whole 1 

Ans, $23, ic. 6m. 

46*. iff 50 gallons- of water, in one hour fall into- a cistern 

Ivhich will hold 230 gftllOBSj and by a. pipe in the cistern; 

BS gallon^ tan out in an kovflr ; in what time will it be filled 1 

Ans. 1 5k, 20in. 

4r9. Af awl & de^feust- hotst thei same place and ttarel the 
daiiae raftd ;, but A goeiS' 5 days before B at the rate of 20 
ikiiies ar da^; B follows at the r«te of 25 milas. a day ; what 
dintence^ must B travel to overtake A ? Ans. 500 milest 



RULE OF THREE INVeHSB. 

i ^ ^lie Rnije- of Three Inivevae teaches,, from three gireii 
ilumbers to find a fourth, which, shall have the same propor^ 
iioii Co t^6 decotkd; as the first has to the third. 

2. Wh«n noi^ reqiihres more,, or lesa requires less, the 
qjoeittiofi belongs to the Rule of Three Direct. 

3i. B«t if more requires less, or less requises more^. the 
^uesiron beibngs to th« Rule of Three InvBrse. 

[More reqtdring mtire is when the third terni' is greater 
than the first, and requires the fourth term to be greater 
than the second;: !ess requiring less is when the third term 
is le«s than the first, and requires* the fourth term to be les9 
than the second. — Also, more requiring less is when th» 
third term is greater than the first, and requires the femrtilr 
term to be less than the second ; and less requiring more i« 
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when tlie third term is less than the first, and requires th^ 
fourth term to be greater than the second.] 

Thus, if 3 'men can perform a piece of work in 6 days, 
how long will it take 6 men to do the same ? It is evident 
that if three men require 6 days, 6 men will do it in half the 
number of days, that is, 3 days Here more requires less, 
viz. : the more men the less time is required. 

If 6 men require 3 days, how many days will 3 men re- 
quire ? Ans. It is evident that 3 men will require as much 
again time as 6 men would, viz. : 6 days. Here less re^ 
iquires more, that is, the less the number of men is^ the more 
days are required. 

RULE. 

1. State the question, and reduce tne terms the sam6 as 
in the Rule of Three Direct. 

2. Multiply the first and second tetms together, and di- 
vide the product by the third, the quotient will be the answer 
in the same denomination that the middle term was re- 
duced to. 

EXAMPLES. 

) . If 10 men can dig a ditch in 18 days, how man^ nihii 
will d(J the same in 6 days ? Ans. 30 men. 

2. If a man perform a journey in 10 days, when the days 
are 12 hours long, in how many days will he perform the 
same when the days are but 10 hours long? Ans. 12 days. 

3. If 20 bushels of grain, at 75 cents a bushel, will pay 
a debt, how many bushels, at 50 cents a bushel, will pay 
the same ? Ans, 30 bushels. 

4. What length of board that is 5^ inches wide will make 
a square foot ? Ans, 27 inches. 

5. If when wheat is $1,25 per bushel the penny-loaf will 
weigh 9oz., what ought it to weigh when wheat is $1,00 
per bushel? ^n^. lloz. 5pwt. 

6. If $100 in 12 months gain $6 interest, what principal 
will gain the same in 8 months? Ans, $150. 

7. If 5 dollars will pay for the carriage of 3cwt. 150 
miles» how far may 15cwt. be carried for the same money ? 

Ans 30 milesi 
8* 



^ 6. flowfldlusrf ilieM aitfst be emfloyed to MbIi iii9 ^tLji 
what 1 8 men would do in 24 dwfu ? 

Ans. 54 men. 

9. There was a ceitalb biiildifi]|; ereetod in 8 ttionths by 
IftO Workmen, but ihe eame bein<g; demoliBbed, it ie requited 
to be robtiili hi 2 monthB ; I demand how mtdfiy men must 
be employed to do it ? Am. 480 men. 

10. Suppoee 650 soidiets are placed in a gtmi^on, and 
their provisions talovilated to last bat 2 months ; how mtt^iy 
mnst ieave the garrison, that the same provisions may last 
those who vemaini 5 months ? Ans. 510. 

11. How many yards of cambric, f yard wide, will !in« 
5 J yards of cloth which is 1 J yards wide ? 

Ans. 9 yards Oqrs. 2f nails. 

12. A regiment of sbldiers; consisting of 652 men, is to 
be clothed, each suit to contain 3^ yards of cloth which is 
If y^ards wide, and lined with flannel f yard wide; h0¥^ 
many yards «f fiaan^ will line the whole ? 

Ans. 5d24yds. 2qrfl. 2| nailsi 



Nott.— The foregoing are the commdn methods df sdMng qirestiohs in the Rulii 
of Three Direct uid Inyerse, which we consider most applicable to-general prac^ 
lice.— There is, however, another method of solving questions in these Rule% 
without making any distinction between Direct and Inverse proportion, and as 
some tnay have a preference for this method of operation, we therefore ifis'ezt 
the following Rtde, in which no distinction is made between Direct and Inveno 
^poitioA, together wfth ifome examples. 

RULJE. 

Write that number for the 3d term which is of the same 
name or kind with the answer; then, if by the nature of the 
question the answer ought to be greater than the third term, 
wrfte the greater of the two remaining numbers for the sec- 
ond term, and the less number for the first term. But if 
the answer ought to be less than the third term, place the 
leasft of the two remaining numbers for the second tenn, and 
the greater for the first term ; then multiply the second and. 
diird terms togethBV^ and divide the product by the first 
t)dvmj amd the qaotieni ^w&L be tbe ans w^er is the smm miM 
^ <4lie liilrd term. 



1. If 6 yards cost $10^ 2. If $20 will buy 12yds., 
v/h»X will 1^ yards cost? kovr many yards will lOdols. 

buy? 

yds. yds. dols. dols. dols. yds. 

Thus, as 6 : 12 : : 10 : 20 ': 10 : : 12 : 

A71S. 20 dollars. Ans, *6 yards. 

3. If 8 men can build a 'wall in 20 days, hoi;^ matiy m«a 
will 4o the same in 5 days ? 

days. days. men. 
As 5 : 20 : : 8 ; Ans. 32 men. 

4. If 32 men can build a wall in 5 daysj holY many mdn 
will do the same in 20 days ? 

days. days. mon. 

As 20 : 5 : : 32 : Ans. 8 men. 

5. If 8 bushels of wheat cost 1 1 dollars, what will 25 
bushels cost ? bush. bush. dols. 

As 8 : 25 : : 11 : 

n 

8)275 
Ans. $34f. 
fe. If a man perform a journey in 11 days when the days 
%ire 1 5 hours long, in how many days will he perform the 
same when the days are but 10 hours long? 

hoars, hours. da3rs. 

As 10 : 15 :: 11 : 

n 

1 0)165 
Answer I6jdays. 

7. How many yards of cloth which is | yard wide will 
line 9 yards of broadcloth, which is 1{- yards wide ? 

qrs. yds. yds. 

As 3 : 1^ : : 9 : Ans. 15 yards. 

Note. When the first and second terms are of different 
denominations, they must both be reduced to the same de- 
nomination. And if the third term be a compound numberi 
reduce it to the lowest name mentioned. 

8. If 3cwt. Iqr. of sugar cost $21, 6cts., what cost 35 
cwt. ? qrs. qrs. cts. 

As 18 : 140 : : 2106 : Ans. $226,«0* 
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9. If 45 bushels of grain, at 75 cents per bushel, will pay 
a debt, how many bushels, at 1 dollar per bushel, will pay 
the same ? cts. cts. bush. 

As 100 : 75 : : 45 : Arts. 33bu. 3pks. 



I 



Q^estions, 



1. What doe« the Rule of Three Di- portion? 

rect teach? 1. What does the Rule of Three In- 

S. Of the three gi^en numbers, what Terse teach ? 

are the first two ? What is the last ? S. When more requires more, or less 

3. In stating questions in the Rule requires less, to "whaX Rule does the 
of Three, which two numbers must al- question belong ? 

ways be of the same name or kind ? 3. If more requires less, or less re- 

4. Of what kind must the middle term quires more, to what Rule does the 
be ? question belong ? 

5. What do foiir points set in the teiid- 4. What is the Rule for Invetse pro- 
die of four numbers denote ? ponion ? 

6. What is the Rule foir Direct pro- 



t^ER CENTAGE. 

The Latin ierm per centum^ and its abbreviation pet 
Tcent, signify by the hundred. Thus, 1 per cent of any 
number is y^^^ of that number ; 2 per cent is -^^ ; 3 pei^ 
cent y5^ ; 4 per cent is j^ ; 5 per cent is j^ ; and 
so on. 

1. What is 4 per cent of 1156 dollars? 

$1156 4 per cent is y^ ; therefore we multi- 

4 ply by 4 and divide by 100. To divide by 

100, we need only cut off two figures front 

$46,24 the right. 
Ans, 46 dollars 24 cents. 

2. What is 5 per cent or y§^, of $145 68 cents ? 

$145,68 
5 

Ans. 7^28,40= $7 28cts. 4 mills. 

$ cts. mis. 

3. What is 12 per cent of $250 ? Ans. 30. 

4. What is 7 per cent or y^ of $500 ? Ans, 35. 

5. Find 6 per cent of $96,48. Ans. 5 78 8^. 

6. Find 9 per cent of $216. Ans. 19 44. 

7. What is 54 per cent of $956, 14 ? Ans. 52 58 7^ 

8. What is 2| per cent olf $65,20 ? Ans. 1 46 7. 
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INTEREST. 

liitexest is- an. allowance of so much per cent made by 
a debtor to a creditor, for the use of money. 

In the New England States, the r^te of interest is estab-" 
lished by law at 6 per cent per annum ; that is, $6 for the 
use of $dOO^ or JCG/for the use of j£iOO, forona year \ and 
in the same proportion for a greater or less sum,, oir for a, 
longer os shorten time. 

lit New York, the- I'awfur interest is T per cent, &c. 

1. Principal is the sum dne, for which interest is paid. 

% Rate is the sum per cent agreed on. 

3'. Amount is' the principal and interest add^d together. 

Interest is of two kinds. Simple and- Compound, 



STMPLE INTEREST. 

iSimpbe interest' is when' ittteiieslr is' conqmted only on Ibe 
originsl: principal. 

1. Tor find the interest of any given swmfbr one year* 

Multiply the- principal by the rate per cent and £'Tiid^ 
the- product by 100 ; the quotient will be the interest fot 
one year. 

Note. By this Rule are calculated Commission, Broker* 
age. Insurance, buying and selling Stock, Sic, 

1. What is the interest of $511 for one year, at B pef 

C«ilt? 

Principal $51 1 We muhiply by the rate pei^ 

Hate per cent x6 cent, and poijA oS two %ure8 

Sm! dividing by 100^ and tihe «»» 

Interest 3a,6& swer i» 30^ dollars^ of 30 dol^ 

ktrs 66 eenta. 

2. What is the interest c( $1236, 38 cents lor 1 ^ar, a% 
V per cent ? 
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Principal $1236,38 After multiplyiiig by the 

Rate per cent x 7 fate per cent, we place the 

separatrix as in Federal mo- 

86'54,66 ney. Then to divide by lOO 
we point off two figures, and the answer is 86 dollars 54^^ 
ceiits, ot $86 54 cents 6^ni. 

3. What is the interest of 341 ddlars 37 eeiits for on^ 
year^ at 5 per cent ? 

.$341,37 Aflef multiplying by the rate per cent 

5 and placing the separatrix as in multipli- 

— cation of Federal nioney, we need only 

17'06,85 call the figures on the left so many cents 

and those on the right decimals of a cent ; thus 1706,85 

cents =$17 6c. 8^m. 

3. Required the interest of $800 for one year, at 5^ per 
cent. Ans, $44. 

4. Required the interest of $956,25 for one year, at 7 
per cent. Ans, $66 93c. 7^m. 

5. Required, the interest of $1356 for one year, at 6 per 
cent. Ans. $8 1,36s 

6. What is the interest of jC500 for one year, at 5 per 
cent? Ans. £25. 

7. Required the amount of $1528>25 for one year, at 4 
per cent ? Ans. $ 1 589^38. 

i. To calculate interest for any number of y eats, months, ^c. 

ge^^raI rule. 

i. Find the interest for one year as before. 

2. Multiply the interest for one year by the gii^en num-< 
ber of years. 

3. For the months, take even parts of a year ; thus, for 
1 month take ^^ of a year, and for 2 months -^ Or ^^ <&c. 

4. For days, take even parts of a month, allowing it to 
contain 30 days ; (or, if the sum be large and great accu- 
rstcy required, wOrk for the days by the Rule of Three 
Direct, by saying, as 365 days are to the interest for one 
year* so is the given number of days to the interest re' 
quired.) 
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EXAMPLES. 

1. What is the interest of $84,54 for 3 years 7 moQths 
and 10 days, at 6 per ceat per annum ? 

♦84,54 

^ J5 

jS mo.ss^ of 1 year. ^ 



1 mo.=^ of 6 mo. 
jo days=^ of 1 mo. 



507,24 interest for 1 year in cts. 
3 [mills, ^c 



1521,72 ditto for 3 years. 
253,62 ditto for 6 months. 
42,27 ditto for 1 month. 
14,09 ditto for 10 day^, 

[3 lets. 7n\. 



Answer 1831,70 =183 lets. 7m. or $18. 

2. Wha^ is the interest of 210 dollars for 5 years, at 6 per 
cent per annum ? Ans. $63. 

3. Required the interest of $511,65 for 3 years and 4 
months, at 5 per cent per annum. Ans, $85,27^. 

4. Of $48,25 for two and a half years, at 6 per cent 

Ans. $7, 23c. 7-^jm. 

5. Of 249 dollars for 3 years 9 months, at 6 per cent. 

^71^. $56, 2^ cents. 

6. Of $27,56 for 2 years, at 5 per cent. 

Ans. $2 75cts. 6m. 
'7. Of $951,17 for 4 years, at 5 per cent. 

Ans. $190 23ct8. 4m. 

8. Wljiat is the interest of $1 for 16 years 8 months, at 6 
per cent per annum? Ans, $1. 

9. What is the interest of $824,41 for 3 years 5 mos. and 
lOda., at 6 per cent per annum ? Ans, $170,35ct8. 9^m.+ 

10. What will jC1825 amount to in 5 years, al 4 per cent 
per annum 1 Ans. j£2190. 

11. What is the interest of $145,96 for 3 years 9 mos., at 
5j per cent per annum ? Ans, $28, 73c. 5^m. 

12. What will $15195 amount to in 5 years 4 months and 
^0 days, at 7 per cent? Ans, $20926, 89c. l-^m.+ 

13. What is the interest of $456 from April 15th, 1829, 
40 March 5th, 1833, at 6 per cent ? Ans. $106,40. 

14. A note dated October 5th, 1831, for 256 dols. was paid, 
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principal and interest, March 20th, 1834 : I demand the 
amount paid. Interest at 6 per cent. Ans. $293,76. 



mORT PRACTICAL RULES FOR CALCULATING INTEREST 
WHEN THE RATE IS 6 PER CENT. 

1. To find the interest for any number of months at 6 per cent. 

In casting the interest of any sum of money for 1 year, 
or 19 months, at 6 per cent, it is evident that the rate per 
icent. is just half the number of months in a year, or one- 
half per cent per month. Hence, for any term of time at 
6 per cent, the rate being just ^ per cent per month, it is 
evident that if we multiply the given sum by half the number 
of months, it will give the interest required. — Hence the 
following 

RULE. 

Multiply the principal by half the number of months, and 
divide the product by 100 ; the quotient will be ^e interest 
foT the. given time. 

'EXAMPLES. 

1. What is the interest of $148,21 for 1 year 4 months, 
or 16 months, at 6 per cent per annum ? 

Principal $ 148,2 1 After placing the separatrix in the 
Half the months 6 product, we point off the 2 right hand 

■ figures (for dividing by 100.) 

11^85,68= $11 85c. e^^m. ' 

^. What is the interest of $225 for 3 years and 4 roos. at 
6 per cent per annum ? Ans, $45,00. 

3. What is the interest of $95 34 for 9 months, at 6 per 
jcent? Ans. $4,29+. 

4. Required the interest of $211,25 for 7 months,. At 6 
per eent. Ans, $7, 39c. 3^m.+ 

j$. Required the interest of $137 for 2 months, at 6 per 
€6nt? ^iij.$ 1,37c. 

:6. Whatiis the interest of JC125 for'8 months, at 6'per 
^Bt? .Ans.d^5. 
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2. To caleulaU interest far. mtrnths and days^ at 6 per eewt^ 

RULE. 

Ditidi^ Ihe pnncipal by. 2, placing tbe sm>aratrix as in di<> 
vitsion of Federal money ; the quotient will be the intorest 
fox 1 month, in cents, &c. 

Multiply the interest for one month by the given number 
of months and decimal parts of a month, or for the days take 
even parts of a month. 

EXAMPLES. 

1. What is the interest of $135,28 for 7 months and 15 
days, or7j months? 

2)135,28 or thus 2)135,28 



Interest for 1 mo. 67,64 67,64 

^ 7J 7, 5 

do. for 7 mos. 473,48 ^ 33820 

do. for \ rao. 33,82 ' 47348 

Ans, 5O7,30o. d07,300c. =it3 

=5dols. 7c. 3 mills. [07c. 3m, 

2. .What is the interest of $133,24 for 2 years 7 months 
ai d 10 days, or 31^ months, at 6 per cent per annum ? 

Ans. $20 87c. 4^m. 

3. Required the interest of $428 for 20 days, or f of a 
month, at 6 per cent. Ans. $1 42c. 6m. + 

4. What is the interest of 8256,18 for 1 year 5 months 
and 15 dayS| or 17^ months, at 6 per (;ent ? 

Ans, $22 4t 5,^m. 
Note, As there are many short methods for casting in- 
ierest at 6 per cent, it may sometimes be convenient, when 
the rate is any other than 6 per cent, to cast the interest 
first at 6 per cent, and add thereto, or subtract, such part 
9M the rate is more or less than 6 per cent. Hence, to caj? 
<«date interest at 7 per cent, we hate the following concise 
Mid practical 

RULE FOR THE STATE OF NEW YORK. 

Add to the inteiest at 6 per t»ht» \ tpiurt of itiieiC, tlifi wsm 
w^ he th« iaierBst at 7 per ce9^. 
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pOKKISSIOir, BROKXAAOB, &G. 



EXAHFLES. 

1. What is the interest of 2. What is the interest of 

$125,40 for 1 year and 8 
months, at 7 per cent ? 
125,40 

10=^ the mos. 



$148 for 1 year 5 months, or 
17 months, at 7 per cent ? 
Principal $148 

IJalf the months =sj<8 J 

74 

^nt. at 6 per cent | 12,58 

2,09,6 



add ^)1 2,5400 int.at 6 pr.ct. 
^ 2,09 

Ans, $14,63 



Int. at 7 per cwit. 14,67,(5 4-== If dols. 67c. 6m.-|T 



3. Required the interest of 
$148 for 3 years and 4m9s. 
at 7 per cent per annum. 

frinc. $148 

20 } the mon^* 



addj 



29,60 int. at § per ct. 
4,93,3 



4. Required tl^e interest of 
$95,44 for 10 days, or J of a 
month, at 7 per cent. 
$ cts. 
2)95,44 

^)4r,72 int. fyr 1 mo. 

[at 6 per cent: 

add ^ 15,90 do. for ^ mo. 
2,65 



Ans. $34,53,3 =$34^530. 3 + 



18^55=: 18c. 6^m. 



COMMISSION, BROKERAGE, INSURAJ^CE, &c. 

1. Commission is an allowance of so much per cent to 
a correspondent or factor abroad, for buying and selling goods 
^or his employer. 

2. Brokerage is an allowance of so much per cent to 
.persons assisting merchants and graders; in buying or sell- 
ing goods. 

" 3. Insurance is a premium at so much per cent, allowed 
to persons and offices for making good the loss of vessels, 
houses, merchandize, &^c., which may happen from storms, 
fire, d&c. The instrument which bindsf the parties is calle4 
a Policy. 

EXAMPLES. 

1. What must I demand for selling goods to the amount 
of 548 dollars, at 2^ per cent commission ? Anf* $12,33. 



i 
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2. Rjeqiiired the commission on 875 dollars 56 cents, at 
3^ per cent ? Arts. $30 64c. 4-^m. 

3. What must my correspondent demand, who has sold 
goods to the amount of 3500 dollars 24 cents, at 3|^ per cent 
commission? Ans, $135 63c. 4-^m; 

4. What is the brokerage upon 511 dollars 50 cents, af 
33J per cent? Ans, $170,50 

5. What may a broker demand who sells goods to the 
amount of $4500 at 12^ per cent ? Ans, $562,50. 

6. What is the instii^ance of $350, at 2^ per ce^ ? 

Ans, $8,75. 

7. A man's house, estimated- at 2450 dollars; is insured 
against fire for 3 j- per cent per year ; \^hat insuraiice does 
he pay a'nntially ? Ans, $81 66c. 6m.+ 

6, What is the insurance of k ship and catgo, valued at 
f69450, at 15J per cent? * Ans. $10764|. 

STOCK is the general name given tO all moiiies invested 
in trading companies, or of any coiporaticm or ftmd of Gov- 
ernment. 

When $100 of Stock sells for $100, it is^said t6 %e at 
par ? when it sells for more, it is said to be above par ; and 
when it sells for less, it is said to be below par. 

9. What is the value of $5421 of stock, at 1 12^ per 
eent ; thai is, when $1 of stock sells for $1,12^, which is 
12^ per cent above par, or 12^ per cent advance ? 

Ans. $6098 e2|. 

10. What is the value of $950 bank stock at 95 p^r cent,^ 
that is 5 per cent below par ? Ans, $902 50. 

11. What is the value of $1230 insurance stdck, ai 118| 
pbT ceift, that is 18f per cent abate par ? 

Afi^. tl4fl0 6^|. 



SIMPLE INTEREST BY DECIMALS. 

^ • 

This is by many ccmsidered the hest and most concise 
way of computing Interest. In this method of casting in- 
terest, (both simple and compound) the rate per cent is ex- 
pressed in a decimal fraction, and when so expressedi is 
tailed the ratio: 



m 
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TABLE OF RATIOS. 



Ifcata percent, f Ifcajfo. \ feate per cent, f Ratio. I Rate per cent. | Eatio 



i 

4 

1 



> >« > tl^-^—^^Wi^^^l 



,0025 

,005 

,0075 

,01 



3 

4 



-••»- 



ii 



<>M4- 



,02 

,03 

,04 

,045 



6 

7 



"•^••••♦i 



,05 

,055 

,06 

,07 



llitis the interest of 1 dollaf for one year, at I per cent, 
is 1 cent, or the ^^ part of 1 dollar; which expressed 
in a decimal fraction, is the ,01 of a dollar, or the ratio of 
Doe per cent ; and } of ^01 is ,00S5or the ratio of ^ per 
cent The ^ of |01, is 005, or the ratio of ^ per cent ; and 
f of ,01, is ,0075, Of the ratio of f per cent« So, Hkemse, 
tiie interest of $1 for one year, at 6 per cent, is ^ centa, or 
j^ of one dollar, which written in a decimal fraction, is 
iQ6, or the ratio ef 6 per cent, i and so any other per cent 
expresaed in a decimal fractiant is the ratio of that rat^pet 
centr as appears by the foregoing Table ; from which IQ 
find the interest of any sum of money foe any given late 
and time, we have the following 

Rtrl«* 

Multiply the principal, iatio» and tinta^ icontiiioally to« 
gether, (observing to place the decimal point the same as in 
multiplication of decimals) and the last product will be the 
interest required. 

EXAMPLES. 

1. Required the interest of $315 36 for 4 years, at ^ per 
cent per annum. 

$315 36 principaL 
,06 ratio. 

18,9216 Interest for 1 year 
X4 by time. 



75,6864 Ans. $76 68cts. 6^m. 

2. What is the interest of $537 48 for ^ years, at 5| 
per cent per annum. Ans, $103 46 4^. 

3. What Is the amount of $736 58 for S| years, at 6 per 
cent per annum. Ans^ $386 70 4-^. 
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• CASE It. 

TX$ amount, time, and ratio, given lofitki iheprineipdl. 

RULE; 

Multiply the ratio and time together, and add 1 to the 
product for a divisor, by which divide the amount, and the 
quotient will be the principal required. 

EXAMPLES. 

1. What principal will amountto $1138;2150in 5year8^ 
at 6 per cent per annum ? 

,06 X 5-1- 1 = 1,30)1 138,2i50($875,55 ^n*. 

^: What priiicij;>al %ill amdunt to $2844,82650 in 7^ 
years, at 7 per cent per annum. Ans. $1865;46. 

3. What principal, at &} per cbni pet tonum, will amount 
to $2216,10, in 12 years. Ans. $1245. 

CASE lit. 

The amouM, principal, and time, given, to find the ratio. 

RULE. 

Subtract the principal from the amount, and divide the 
^remainder by the product of the time and principal, and the 
quotient will be the ratio required. 

examples; 

1. At what rate per cent will $850^2 amount td 
#1156,2992 in 6 years ? Ans, 6 per cent 

From the amount $1156,2992 
Subtract the principal 850,22 

*850,22x6=5101,32)306,0792(,06=6 pW ceilt. Ahs. 

306,0792 



2. At what rate per cent will $3^5,00 amount to $390^00 
in 4 years? Ans, ,05, or 5 per cent. 

3. At what rate per cent will $450, amount to $698,625 
in 8j^ years ? Ans. ,065, or 6^ per cent; 
. 4. At what rate per cent will $381 gain $240,03 interest 
in 9 years. 
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Note. In this question it ^fSi. be seen tliat the principftl, 
interest, and time, are fiven, to find the rate per coat. 
Therefore, if we divide the interest by the product of fhe 
principal and time, the quotient will be the rate per cent. 
Th«s, 881 X 9=s3429(240,03(07=:7 per cent Ans. 

6. At what rate per cent will $500 gain • 127,50 inA«re«t 
in 8^ years 1 Ana. 3 per cent. 

CASE XV. 

The princ^pid^ rate per c$nt, and^maufagivent to find tim time^ 

RULE. 

Subtract the principal from the amonnt, aad the vemaki- 

der will be the interest. 

2. Divide thA interest by the product of the ratio and 
principal, and the quotient will be the time. • 

EXAJfPL£8, 

1. In what time will 9325 amount to $390« at 5 pet cent 
per annum ? 

$390^00 
325,00 

325 X 06 =16,25)66,00(4 years, Ans. 

65,00 

2. In what time will $450 amount to $698,625, at 6| per 
cent, or »065 ? Ans. 8 ,5 or 8j^ years. 

3. In what time will $381 amount to $621,03, at 7 per 
cent ? Ans. 9 years. 

4. In what time will $500 gain $127,50 interest at 3 per 
cent ? 500 X ,03=15,00)127,50(8,5=81 yeara 

5. In what tune will $856^17 gain $222,6042 aid per 
cent per annum ? Ans, 4^ yearSk 

CASE V. 

To calculate interest for days, 

RULE. 

Multiply the principal by the i«tio and lliat pfodnct by 
the given number of days, and divide the last prodiiel hf 
365, (the number of days in a year,) an^ 3^00^ wiU lunre the 
interest required. 
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EXAMPLES. 

1. What U the interest of $341 ior 250 dayfl, a 6 pet 
cent? $341 

,06 

20,46 
250 

102300 
4092 

365)51 15,00(14,613+ »=$14 Ic. Bm.^. 

t, Wh»X is the interest of $125 for 135'day8, at 5j^ pet 

cent per annum ?. Ans. $2 54c. 2^m.+ 

3. What is the interest ef $525 for 73 days, at 7 per cent ? 

Ans. $7,35^ 

CASE VI. 

!rt> compute interest on notes or obligations, when there are 
payments in part, or endorsements, 

RULE. 

1. I^ind the amount of the whole principal for the whole 
time. 

2. Find the amount of each payment from the time it was 
paid to the time of settlement ; and lastly deduct the amount 
of the several payments from the amount of the whole prin- 
cipal. 

EXAMPLE^. 

1. For value received) I promise to pay William M^l^ 
chant, or order, five hundred dolkir8> with interest. July 
Isty 1828. James Pay well. 

Endorsements, 
Received, February 1, 1829, $158. 
"* April 11, 1830, $225. 

<' June 6, 1831, $ 50. 

How much remained due, April 16th, 1832, interest at 
6 per eest ? 

Principal on interest from July 1st, 1828, $500 00 

Interost to April 16th, 1832, 3yr. 9m. 15d.(45^m.) 113 75 

Whole amount of principal) $613 74^ 
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First payment Feb. 1, 1829, $158,000 
Interest to April 16th, 1832, (38Jm.) 30,415 
Second payment, April 11, 1830, 225,000 
Interest to April 16th, 1832, (24|m.) 27,187 
Third payment, June 6, 1831, 50,000 

Interest to April 16th, 1832, (10|m.) 2,583 

Amount of the payments deducted, $493,185 

^n^.— Remains due, April 16th, 1832, $120,565 

2. On demand, for value received, I promise to pay Peter 
Trusty, or order, six hundred and iifty dollars with interest. 
May lltb, 1829. Timothy Careful. 

$650 Endorsements, 

June 1, 1830, received $241 25 
April 16, 1831, $125 50 

September 6, 1832 $208 00 

How much remained due on said note, January l6th, 1834; 
interest at 6 per cent ? Ans. $167 62c. 6m. 

$1000. New London, September 20, 1830. 

For value received, I promise to pay James Judson, or 
Order, one thousand dollars, on demand, with interest. 

James Richardson. 
Endorsements. 

October 15, 1831, received, $500: 
January 20, 1832, $2?5. 

April 10, 1833, $158. 

March 5, 1834, $177,50. 

How niiich remains due on said note, February 25th, 
1835, allowing interest at 6 per cent ? Ans. $34 55c. 9m. 

Tlie foregoing rule for computing interest on notes and obligations where 
endorsements have been made, may be considered incorrect, from die fact 
that it does not proceed on the ground of the annual payment of interest. 
But it may be considered correct, where notes or obligations are given on 
interest, payable at a future period, without any conditions of paying the 
interest annually. Thus, if A give B his note on interest, for 1^100, paya- 
ble at some future period, without any condition of paying the interest 
yearly, B cannot demand any part of the note, or interest, until the time; 
arrives when the whole becomes due ; and in this case, if A advanced to B 
any P^rt of said note or interest, by way of endorsement, before said note 
I becomes due, heis entitled to interest on said endorsement, from the time it 

\ was paid, up to the time when the note becomes due ; because in this cake, 

B will have the use of A's money before it becomes due, and ought, therii- 
i fi>re, to pay interest on the saAne. 
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But wh«n BoUc are givMt payftble at « ftitttre period wUh interecl entau- 
ally, this rule will not be correct. For if A given B his note for 3100, for 
a term of years on interest, at 6 per cent, to be paid annually at the end of 
each year, and A accordingly pays the yearly interest of ^6, and has it en- 
dorsed thereon, (which according to the tenor of A^s note is then justly due 
to B] it is evident that A would not be entitled to any interest on these en- 
dorsements of the yearly interest, at the time of final settlement. For A is 
oound to pay this yearly interest by the tenor of his note. It is therefore 
evident that in this case, the foregoing rule will not give a correct result. 

CONNECTICUT RULE. 

Established by the Supreme Court of the State of Conn. 

" Compate the interest to the time of the first payment, 
if that be one year or more from the time the interest com- 
menced, add it to the principal, and deduct the payment 
from the sum total ; if there be after payments made, com- 
pute the interest on the balance due to the next payment, 
and then deduct the payment as above ; and in Hke man- 
ner, from one payment to another, till all the payments are 
absorbed ; provided, the time between one payment and an- 
other be one year, or more. But if any payment be made 
before one year's interest has accrued, then compute the 
interest on the principal sum due on the obligation, for one 
year ; add it to the principal, and compute the interest on 
the sum paid, from the time it was paid, up to the end of 
the year ; add it to the sum paid, and deduct that sum from 
the principal and interest added as above.* 

" If any payments be made of a less sum than the inter- 
est, arisen at the time of such payment, no interest is to be 
computed, but only on the principal sum for any period." 

£XAHPLES. 

1. A note, dated January 4th, 1829, was given for $1000, 
on interest, at 6 per cent, and there were payments en^ 
dorsed on it as follows, vit : 

ist payment, February 19th, 1830, $200, 
2d " June 29th, 1831, $500. 

3d « November i4th, 1831, $360. 



"* If a year does not extend beyond the time of final settlement : but if it does, 
then find tjie amount of the principal remaining unpaid, up to the time of settle- 
ment : likewise the amount of the sum paid, from the time it was paid, up to 
Uie time of final settlement, and deduct this amount from the amount of the 
piinclpal. Bnt If tkare be several paymeats made within taid time, find fhe 
amount of the several payments, from the time they were paid, to the time of 
settlement, and deduct the sum or tiie several amounts, firom the amount of the 
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I demand how ihach remains due on said iiote, the 24ih 
of December, 1832. 

$1000,00 ptincipal of the note. 

67,50 interest to February 19th, 1830, (13^rao.) 

1067,50 amouiit. 
i200,00 ist payment deducted. 

867,50 due February 19th, 1830. 
70,845 interest to June 29, 1831, (16|mo ) 

938,345 amount. 

500,000 second payment deducted. 

438,345 balance due, June 29tli, 1831. 
26,30 interest for one year. 



464,645 amount for one year; 

373 50 ^ ^™ou^^ o^ ^d payment to June 29, 1 632 ,- 
' ( (the end of the year) being 7^ months. 

91,145 due June 29th, 1832. 
2,657 interest to Dec. 24th, 1832, (5m. 25d.) 



93,802 balance due on said note, Deci 24th, 1833. 

filASSACHUSETTS RULE. 

<* Compute the interest on the principal sum to the first 
time when a payment was made, which, either alone or to- 
gether with the preceding payment, (if any,) exceeds the in- 
terest then due ; add that interest to the principal, and froiii 
the sum subtract the payment, or the sum of the payments 
made at that time, and the remainder will be a new princi- 
pal, with which proceed as with the first principal ; aiid so 
on to the time of settlement. 

$80C). March 1, 1822. 

1 . For value received, I promise to pay William Stanby, 
bt order, eight hundred dollars, with interest. 

James Paywell. 
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Endorsements. 

May 1, 1823, received $300 

June 16, 1824, . $90 

September 17, 1825, $ 12 

December 19, 1825, ......$ 16 

March 1, 1826, il08 

October 16, 1827, $350 

What was there due, August 31, 1828, interest at 6 per 
pent? Ans. $115,77+ 

Operation. 

The principal, • - • $8Q0,0O 

interest from March 1^1822, io May 1, 1823, (14 mo.) - - 56,U0 

Payment May 1, 1823i.a sum greater than the interest, - • ^D0,00 

Pae May 1, 1823, forming a new principal, .... $556,00 
Int. of $556 from May 1, 1823, to June 16, 1824, (13imo.) • 37,53 

Amount, .... ..... $593,53 

Paym^lit Jane 16) 1824, a sum greater than the interest doe, • 90,00 

Dae Jane 16, 1824, forming a new principal, . . - $303,53 

hoX, on $503,63 from June 16, I8«4, to March 1, 1826, (20imo.) 51 ,6 1 

$555|14 
Pay't Sept. 17, 1825, less than the interest then due - $ 12 
Pay*t Dec. 19, 1825, " " " 16 
P^y*t March 1, 1826| a sum greater than the interest, 106 
•' ' ^^$136,00 

Doe March 1, 1826, forming anew principal, ... $419,1^ 

|nt. from March 1, 1826, to Oct 16, 1827, (19^o.) , • - 40,86 

$460 PO 
Pay't Oct. 16, 1827, a sum greater than the ij^terest then due, 350,00 

Due Oct. 16, 1827, forming a new principal, .... $110,00 
Interest from Oct. 16, 1827, to August 31, 1828, being the > ^^j 

tiDcie of settlement^ (i0| months.) ) * 

Balance due, August 31, 1828. $115,77+ 

j$5Q0. January 1, 1830. 

2. For value received, I promise to pay Peter Trusty, o^ 
.order, fire hundred dollars, with interest. 

William Payson. 
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On this note were the following Endorsements. 

April 1, 1830, received $40 

October 14,1830, $ 8 

March 1, 1831 $12 

April 1, 1831 $30 

How much remains due August 16, 1831, interest al 6 
per cent ? Ans. $455y57. 



COMPOUND INTEREST 

Is that which arises both from the principal and interest ; 
that isj when the interest is added to the principal at the 
end of the year, and on that amount the interest east for 
another year and added as before ; and so on for any num- 
ber of years. 

RULE. 

Find the interest for 1 year, and add it to th« principal ; 
call this the amount for the lirst year. Find the intec«ftt.43f 
this amount and add it thereto for the amov^nt of the seoond : 
and so on for any number of years. 

Subtract the original principal from the last amount^ and 
the remainder will be the Compound Interest. 

EXAMPLES. 

1 . What is the amount, and what the componnd interest, 
of $150 for 3 years, at 6 per cent per annum ? 

Operation. 

$150= 1st principal. 
6 

9,00= interest. 
150 = 1st principal added. 

159,00=; amount for the 1st year, or 2d principal. 
6 



9,5400= interest. 
159, =2d principal added. 

168,5400= amount for the 2d year, or 3d principal. 
6 

10,112400=intere8t. 

[Caixled oyer] 



1 
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,COpfli&Uon brought up.] 

10,112400=interest. 
168,54 

$178,652400=araount for 3 years=$178 65cts. 2,4i». 
150, = first principal subtracted. 



$ 28,652400=coinpound int. for 33rrs. = $28 65c. 2,4m. 

2. What will $125 amount to in 4 years, at 6 per cent 
per annum, compound interest ? Ans. $ 157,80c. 9m4- 

3. What is the compound interest of $750 for 5 years, 
at 5 p^r cent ? Ans. $207,21 +^ 

4. What will be the amount of $410,50 for 3 years, at 6* 
per cent ? Ans. $488,912+ 

5. What is the compound interest of $500 for 3 years, at 
6 per cent ? Ans. $95,50c. 8m. 

6. What is the amount of $1000 for 4 years, at 6 per 
,cent per annum, compound interest ? 

Ans. $1262, 47c. 6^m.+ 
Note. When there are months, or months and days, in 
the question, first find the amount for the years, and on that 
amount calculate the interest for the mon&s, or months and 
days ; this interest added to the amount for the years will 
give the amount required. 

7. What will $148,25 amount to in 3 years and 6 months, 
at 6 per cent ? Ans. $181,865+ 

8. What is the compound interest of $500 for 4 years 2 
months and 15 days, at 5 per cent ? Ans. $114,08+ 

BY DECIMALS. 

RULE. 

Multiply the principal continually by the amount of $1 or 
£1 ioT one year, at the given rate per cent, until the num- 
ber of multiplications is equal to the given number of years. 
Thus, at 5 per cent, the amount for 1 year is 1,05 ; at 6 per 
cent, it is 1,06, &c. 

1. What will be the amount of $500 for 3 years, at 6 
per cent per annum ? 

Thus, 500 X 1,06 X 1,06 X 1,06= $595,508, Ans. 

Or, find the amount of 8l, for 3' years, at 6 per cent per 
annum. 

13 
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1,06 amount for 1 year. Note, Since the amount 

1,06 of 2 dols. will be jnst twice 

636 AS much as 1 dollar, and 3 

106 dollars 3 times as much as 1 

i;i236'amount for 2 yrs. ^^1^^^' ^^^ «^ ?»' ^^'^ ^^^^^^^^ 
J Qg '' that if we multiply the amount 

' of $1 by any given number of 

dollars, we have the amount 

for that number of ddlar? 



67416 
11236 



1,191016 amount for 3 yrs. Thus, the amount of $1 for 3 
•years, at 6 per cent, is 1,191016 ; this, multiplied by $500, 
gives the amount $595,508, the same as in example 1st. 

Hence we may have a Table showing the amount of J^l 
or $1, for any number of years, by which we may easily 
find the amount of any snm for the same time, by multiply- 
ing the amount taken from the Table by the given sum. 

A TABLE, - 
Showing the amount of $1, or £\,for any number of years ^ 
not exceeding 20, at 5 and 6 per cent. Compound Interest. 



YEARS. 


5 PER CENT. 


6 PER CENT. 


TEAKS. 


5 PEK CENT. 


6 PER CENT. 


1 


1,05 


1,06 


11 


1,71034 


1,89829 


8 


1,1025 


1,1236 


12 


1,79585 


2,01219 


3 


1,15762 


1,19101 


13 


1 ,88565 


2,13292 


4 


1,21550 


1,26247 


14 


1,97993 


2,26090 ^ 


5 


1,27628 


1,33822 


15 


2,07893 


2,39655 


6 


1,34009 


1,41861 


16 


2,18287 


2,54727 


7 


1,40710 


1,50363 


17 


2,29201 


2,69277 


8 


1 ,47745 


1,59384 


18 


2,40661 


2,85433 


9 


1,55132 


1,68947 


19 


2,52695 


3,02559 


10 


1,62889 


1,79084 


20 


2,65329 


3,20713 



3. What is the amouut, and what the Compound Interest, 
of $350 for 5 years, at 6 per cent ? • 

Am't of $1 for 5yrs. at 6 per ceijt, by the Table }, 33822 
Multiply by the principal, - - - , X .350 

'6691100 
401466 

c^46 8,37700 
$118,377 ' 



Answer. Amount for 5 years> 
Subtract the principal, 

Leaves the Compound Interest, 



Ans. \ 



DtSCOlTNT 147 

4. What is the amoant, and what the Coir^ttnd laterest 
of t3I1i35 for 6 years, U 5 per cent? 

} $417,103 AiDonnt. 

I $105,85,3 Conipounil Intereat. 

[The learner may work all the preceding esamples in 
Compound Interest by the foregoing Table ^ Amounts, if 
necesiary for further practice] 

Note. Any sum at 6 per cent, Sunpie Interest Will double 
itself in 16 years 8 months ; and at Coinpound iMerestt in 
1 1 years 8 monUts and 23 days. 

Qwstions. 

W1»t does ths Mnn per ceolnm, or VnntconclisRulchBTB weromln- 

What \a CDmrolBiicui t — ^tikeaa^ T— 
,ar«Bt, establish- liuumice f — Stockf 



What ll Cempomld iDtereMf 
!■( [oi What ii the Rule f« Ccunpoillld iDtei^ 




DISCOUNT 
la an allowance made for the payment of any sum of 
money before it becomes due. Af^r the discount is de- 
ducted, the remainder is the present worth ; m, such » sum 
as, if put at interest, at the given rate aitd time, would 
amount to the given sura. 

RULE. 

1. As the amouolof $100, or jClOO.at the given rate 
and dme, is to the interest of 100, at the same rate and 
time, so is the given amn to the discount. 

Subtract the discount from the given sum, and the re- 
mainder is the present worth.— Or by 
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2. Divide tlie given sum by the amount of $1, or jGI, at 
the given rate and time, the quotient will be the present 
worth. Subtract the present worth from the given sum, 
and the remainder is the discount.* 

ISXAHPLES. 

1. What is the present worth of $132,50, due 1 year 
hence, at 6 per cent discount ? 

[By Rule 1.] [By Role 3.] 

* ,X^ I ,J«f5?' The amount of $1 for 1 

As 106 : 6 : : 132,50 year, at 6 per cent, is $1,06. 

^ Therefore 1 ,06)1 32,50(125 Ans. 

% CtS. 1 r^a 

106,00)795,00(7,50 dis. ^^" 

74200 265 

212 



132,50 53000 



Dis. 7,50 53000 ^^0 
Ans. 125,00 present worth. 

2. What sum, in ready money, will discharge a debt of 
JEr540, due 3 years 4 months hence, at 6 per cent ! 

Am't of £i for 3 years A\ £ £ £ 

months, at 6 per cent, > 1,20)540,00(450 ^n^. 

3. What is the present worth of 500 dollars due 2 yeara' 
6 months hence, at 5 per cent t 

% % % cts. m. 

l,125)500,000)444,44,4+^«^* 

4. What is the present worth, of $1080, due 5 years itf 
months hence, at 6 per cent ? Ans. $800. 

5. What is the discount of $460, due 2 years 6 months 
hence, at 6 per cent ? Ans. $60. 

6. Bought goods to the amount of $1260,50 on eight 
months credit : how much ready money must I pay to dis- 
charge the same, discounting at 6 per cent ? 

Ans. $1212, lc.9m.-f 
Note^ When sundry sums are payable at different times, 
find the present worth of each payment separately, and 
then add diem together. 



* This is precisely the same as Case II, Simple Interest by Decimals, since the 
present W6rth of any sam is such a principal as, if put at interest for the given 
rate and time, would amount to said sum, it follows that we have the amoiint, 
time and rate p6r cent giveif, to find the principal, or present worth. 



bQUATlON OP PAYMENTS. HO 

^. What is the present worth of $1000, one-half payable 
in 8 months, and the other half payable in 8 months after 
that, at 6 per cent discount ? Ans. $943, 73c. 2m. + 

8. What is the discount of $1384, of which $500 are 
I>ayable in 1 year 4 months, and the remainder at the end 
of 4 years, at 6 per cent ? Ans^ $!208, 13c. 3m.-4- 



EQUATION OF PAYMENTS. 

. Equation of Payments is the method of finding the mean 
time to pay at once several debts, due at difierent times* 

fttLE. 

Multiply each payment by the time at which it is dite, 
then divide the sum of the products by the sum of the pay- 
ments, and the quotient will be the answer. 

EXAMPLES. 

1. A owes B $380, to be paid $100 in 6 months, $120 
in 7 months, and $160 in 10 months ; what is the equated 
time for the payment of the whole debt 

100 X 6= 600 

120 X 7= 840 

160x10=1600 ; 

1380)3040(6 months. Ans. 

^2. A merchant owes $500, payable as follows ; $150 in 
4 months ; $200 in 6 months, and the rest at 8 months, and 
he is to make one payment of the whole ; I demand the 
equated time. ^ Ans, 6 mondu»w 

3. A owes B $150, to be paid in 6 months ; $180 to be 
paid in 8 months ; $200 to be paid in 10 months, and $250 
to be paid in 12 months ; what is the equated time for the 
payment of the whole ? Ans, 9^ months. 

4. What is the equated time for the payment of $1200 of 
which $500 are payable in 10 months, $400 in 20 months, 
and the rest in 2^ years ? Ans, 18^ months. 

5. A merchant owes $1800, to be paid ^ in 5 months, ^ 
in 10 noBths,^ in 18 months, and the rest in 20'iBonth% 
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andwiahea ta pay tlie wliole at once ; I demand the equated 
time. Ans^ 13^ months. 

Questions. 

1. Whsl Is DitcoiiDt? 5. When several suns arepaymUe «t 

a. What is the present worth of any different times, how do yon find the prft- 

smn t sent worth ? 

S. (Rules.) How do yon find the Dis- 
count of any sum? 1. What is Equation of Payments ? . 
4. How do you find the present 8. What is the rule for Equation of 
worth ? Payments ? 



ANNUITIES AT SIMPLE INTEREST. 

An annuity is a sum of money payable every year, or for 
a certain number of years, or forever. 

When the annuity is not paid at the time it becomes doe,' 
it 18 said to be in arrears. 

. The sum of all the annuities, together with the interest 
due on each for the time they have been forborne, is called 
the amount. 

1. To find the amount of an Anniiit^: 

RULE. 

1.- Cast the interest on the given annuity for one year, 
then for two years, three years, four years, &c., up to the 
given time, less 1. Then multiply the annuity by the giveii 
number of years, and add the product to the whole interest,' 
and the sum will be the, amoimt required. 

EXAMPLES. 

I. If an annuity of 200 dollars per annum remain unpaid, 
(that is, in arrears,) 6 years, what is the amount due, reck^ 
oning interest at 6 per cent. ? 

The interest of $200 for 1 year is . . . $12,00 



'« " " 2 years is 
•« « " 3 years is 
" " " 4 years is 
" " " 5 years is 
6 yeais annuity at $200 per yiear is 


24,00 
36,00 
48,00 
60,00 
. 1200,00 


, 


Ans, $1380,00 



ANNUITIES AT SiMPLB INTEREST. IM 

% ifvL salary of $325 pcnr yea? remaifi itnpsli, dr iA ftv- 
rears, for the term of 5 years, what amount is then dne, in- 
terest at 6 per cent ! Ans. $1830. 

3. If a man, having an annual pension of $75 a year» re- 
ceive no part of it until the end of 7 years, what is the 
amount due, interest at 5 per cent ? Ans, $603,75. 

2. When an annuity is bought off, or paid all at once, at 
the beginning of the first, year, the sum that is paid fair it is 
called the present worth » 

To find the present worth of an annuity at Simple tiiteredi: 

RULE. 

Find the present ii^orth of each year by itself, discount- 
ing from the time it falls due, and the suip of all the present 
t^cmlis will be the present worth required. 

EXAMPLES. 

1. What is the present worth of an annuity of $500, t6 
continue 4 years, at 6 per cent per annum ? 
As 106.: 100 : : $500 : $471,6981 -f-pres. worth 1st year. 

: 500 : 446,4285-f " 2d year. 

: 500 : 423,7288+ ** 3d Jrfeah 

: 500 : 403,2258+ «* 4th year. 



112 : 100 
118 : 100 
124 : 100 



Ans, $1745,0812=$1745, Sets. l^^m. 

2. What sum of ready money is equal to an annuity of 
loo dollars to continue 3 years, discounting at 6 per ceiitt 

Ans. $268,371. 

3. What is 600 dollars yearly rent, to continue 4 years, 
worth in ready money at 6 per cent ? Ans, $2094, 09^c. 

4. What is the present worth of an annual salary of 800 
dollars, to continue 5 years, at 6 per cent ? 

Ans. $3407 51,2c. 



(Questions. 



1. What is an aimoity t 4. How do yoa find Uie amount of an 

S. When is an annuity said to be in ar- annuity ? 

roan ? 5. WHat la the presenf worth of an 

. S. What is tlie sum of all the annul- annuity ? 

liM, together with their interest, call- 6. How do you find the present worth 

0st ol an annuity ? 



ijl3 TARS &C. 

TO FIND THE NET WEIGHT OF ANY GOODS OR MBJi- 
CHANDIZE, WHERE TARE IS ALLOWED. 

This is a part of the rule formerly called Tare and Tret, 
the remainder of which is now become obsolete in the Uni- 
ted States, there being no such allowances as Tret, Cloff, 
&b. lioT^ made use 6f. We shall here notice, 

. 1 . Gross weight, which is the whole weight of any kind 
of goods, including the box, cask, bag, &c» that contains 
them. 

2. Tare, which is an allowance made for the box, cask, 
bag, &c., which contains them, and is either at so miich 
per box^ bag, &c., or at so much per cwt., or at so much on 
the whole gross weight. 

3. Net, which is What remains after the Tare is taken out. 

CASE I. 

If the question be an Invoice, add all the gross weights 
into one sum, and all the tares into another sum ; then sub- 
tract the whole tare from the whole gross^ the remainder 
\^ill tie the net. 



teXAMPLfiS. 


i. What is the net weight 


of 4 hogsheads of sugar 


marked with the gross weights i 


smd tares, as follows ? 


cwt. 


qra. 


lbs. lbs. 


No. 1,-9 


2 


14 Tare 105 


No. 2,-8 


3 


20 " 87 


N6. 3, -^ 9 


1 


17 '* 95 


No. 4.-8 


2 


13 *< 84 


Whole gross, 36 


2 


8 371lb.tot.tare. 


Whole tare 3711b.=:3 


1 


7 


Ans. 33 


1 


1 net. 


2. What is the net wei 


ight of 


5 tierces of rice. No. and 


weight as follows ? 






cwt. 


qn. 


lbs. lbs. 


No. 1,-4 


3 


15 Tare 41 


No. 2,-4 


1 


12 « 60 


No. 3,-3 


3 


21 "48 


No. 4,-4 


2 


22 *' 47 


No. 5,-4 


1 


25 « 45 



Ans. Net dOcwt. iqr. 4lb»w 
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CASE II. 

When the tare is at so much for each box, cask, bag, &c. 
that contains the goods, multiply the tare of one by the num* 
ber of boxes, bales, &c., and subtract the product from the 
gross, the remainder will be the net. 

EXAMPLES. 

1. In 5 hhds. of sugar, each weighing 9c wt. 3qrs. ITlbs. 
gross, tare 78lbs. per hogshead, how much net ? 

cwt. qrs. lbs. 

9 3 17 gross of 1 hogshead. 
5 



49 2 I gross weight of 5 hogsheads. 

78 X 5 = 3 1 26 whole tare of 5 hogsheads. 

Ans, 46 3 net. 

2. What is the net weight of 12 tubs of butter, each 
Weighing Icwt. 2qrs. lllbs., tare per tub 17 pounds ? , 

Ans. 17c wt. tqr. 12lb«. 
Note. It has now become a general custom and law,* to 
call lOOlbs. of almost every article of merchandize a hund- 
red weight, instead of 1121bs. as formerly practiced, and in 
the following examples this custom is adopted. 

3. In 285 barrels of raisins, each weighing Icwt. 3qr^. 
151bs., tare per barrel 161bs., how many pounds net ? 

Ans. 495901bs. 

4. In 17 bags of coffee, each weighing 97 pounds 5oz., 
tare per bag 3 pounds 7oz., how much net ? 

Ans. 15cwt. 3qrs. 20lbs. 14o2;^ 

5. What is the net weight, and value, of 8 hogsheads of* 
tobacco, each 9cwt. 2qr8. 2 libs, gross, tare per hogshead 
96 pounds, net at 8| cents per pound ? 

Ans: Net 7000 pounds. Value $612,60. 

6. Sold 15 hogsheads of sugar, each weighing 8c wt. 3qrd. 
17lbs.» tare per hogshead 45ibs.; required the net weight; 
^ihd its value at 7f cents per pound. 

Ans. Net 12705. Value $984,63 J. 

CASE III. 

When the tare is at so much per cwt., divide the given 
i}uantity by the aliquot parts of a hundred weight for ihd 
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tare, which subtract from the gross the remainder will be 
tlie net. 

ESL^MPLES. 

" Note, The exaitiples in this Case are predicated on the 
modem custom of counting lOOlbs. to the cwt. 

1. In 10 casks of rice, each 4c wt. 2qfs. i5lbs., tare per 
cwt. lOlbs., what is the net ? 

cwt. qrs. lbs 
4 2 15 

10 



lO pouiids=il^)46 i 00 

2 15 






Ans. 41 3 10 Net* 



i. What is the net weight of 9 barrels of potashf each 
weighing gross 2cwt. 3qrs. 181bs.^ tare 12^1bs. per cwt. ? 

Ans, 23cwt Oqr. 7lb. 6oz. 

3. Bought 43cwt. 2qrs. 201bs. of sugar, tare per cwt. 10 
pounds ; required the net weight, and its value at 8dols. 
S3ctSi per cwt; i . i Net 39c wt. Iqr. 81bs. 

^^*' ^ Value 1327, 61c. 8^ni. 

4. What is the net weight, and value, of 24 barrels of figs, 
each Icwt. 3qrs. 22lbs., tare per cwt. 12^1bs., at 7 cents 
per pound ? a S ^^^ 41cwt« Iqr. 12lbSi 

^'*^' I Value $289,-59cts. 

5. In 83c wt. 3qrs. 15lbs. gross, tare per cwt. 15lbs., what 
is the net weight? Ans. 71c wt. Iqr. 6^lbs. 

Questions. 

Are there any such allowances now do you find the net weight ? 
made as " Tret and Cloff 1 II. When the tare is so much per box^ 

1. What is Oross weight ? cask, bag, &c., how do you find the net 

8. What is Tare 1 Weight ? 
3. What is Net ? III. When the tare is at so much per 

cwt., how do you find the net weigltf ? 
I. If the question be an Invoice, how 



BARTER 



Is the exchanging of one commodity for another ; and 
directs merchants and traders how to make an exchange 
without loss to either party. 
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RULE, 

Find the value of the article whose quantity is given ; 
then find what quantity of the other article, at the proposed 
rate can be bought for the same money. 

EXAMPLES. 

1. What quantity of sugar, at llcts. per pound, must be 
given for lllbs. of indigo, at $2,50 per pound ? 

First see what lllbs. of indigo will come to at $2,50 
per pound.— Thus, $2,50 X 1 1 = $27,50. Then $27,50cts. 
-T-llcts.=2501bs. Answer, 

• 2. How much tea, at $ ,38 per lb., must be given for 
24bush. of wheat, at $1,25 per bushel ? Ans, 78||lb8. 

3. How much salt, at $1,50 per bushel, must be given 
for 15bu3h. of oats, at $ ,37^ per bushel ? Ans. 3bu. 3pks. 

4. A man sold 3561bs. of pork, at 8 cents per pound, for 
which he received 10 dollars in money, and the rest in pprj^ 
at $ ,75 per bushel ; how much jcom did he receive ? 

Ans. 24 }4 bushels. 
[Find what 3561bs. of pork will come to, then deduct the 
$10 from that sum; then find how many bushels may b^ 
had for the remainder.] 

5. How much rice, at $4,68 per cwt., must be giyen for 
3^ hundred weight of raisins, at Sets, per pound ? 

•Ans. 6c wt. 2 quarters 22 ^j pounds. 

6. A 'and B bartered, A had 2501bs. of sugar, at llcts. 
per pound, for which B gave him lllbs. of indigo ; what 
was the indigo rated at per pound ? Ans. $2,50. 

7. A delivered B 3 hogsheads of brandy at $1,08 per 
gallon, for 135 yards of cloth ; what was the cloth per 
yard ? Ans. $1, 5 lets. 2 mills. 

8. A farmer delivered to a merchant 5 cords of wood, 
at $6,50 per cord ; in pay he received 16 gallons of mo- 
lasses at $ ,37^ per gallon, 2 barrels of flour at $6,25 per 
barrel, 2yds. of broadcloth at $4,37^ per yd., and the rest 
in money ; how much money did he receive ? Ans. $5|^. 

The ready money and barter price of one article^ and the 
ready money price of the other given, to find its barter price, 

9. A has linen cloth worih $ ,42 per yard, ready money, 
but inl>artaring he will haxe $ ^50 per yajrd ; B h»9 |i>roti4r 
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clotli worth $4,50 per yard, ready money ; at what pric^ 
ought B to rate his broadcloth per yard to be in proportion 
lo A's bartering price ? 

Ct8. CtS. CtS. Ct8. 

As 42 : 50 : : 450 : 535f =$5, 35fcts. Therefore, B 
must rate his broadcloth at $5,35f per yard, to be in pro- 
portion, to A's bartering price. 

10. A has 240 bushels of rye, at $0,90 per bushel, 
which he barters with B at $0,95 per bushel, for wheat 
a^ojth $1,12 per bushel, ready money ; what ought B to 
rate his wheat at per bushel to be in proportion to A's bar- 
tering price, and how many bushels of wheat must A re- 
ceive for his 240 bushels of rye ? 

. ( Bartering price of B*s wheat $1,18§. 
n^. ^ ^ ^^g^ receive 1 92|^ bushels. 



LOSS AND GAIN 

1% a rule by which merchants and traders discover t!^eir 
profit or loss in trading. It also instructs them how to rise 
or fall in the price of their goods, so as to gain or lose so 
much per cent, &c. 

EXAMPLES. 

1. Bought 35 yards of broadcloth for $131, 25cts., and 
sold it again at $4, 25cts. per yard ; what did I gain on tlie 
whole? Ans. $17,50. 

2. Bought a hogshead of sugar, containing 8jcwt. for 
$67,60, and sold it out at lO^cts. per pound; what did I 
gain on the whole ? Ans, $35,30'. 

3. Bought 125 yards of cambric for $62, 50cts., and sold 
it again at $0, 45cts. per yard ; how much did I gain or 
lose on the whole ? and how much on each yard ? 

. i Lost on the whole $6,26, 
^^' \ On each yard $0,05. 

4. Bought a chest of tea, weighing 751bs., at 31 |cts. per 
lb. and sold it again at 42cts. per pound ; did 1 gain or lose, 
and how much ? Ans. Gained $7,87^. 

5. Bought a hogshead of rum contiiining 120 gallons, at 
56cts. per gallon :' paid for duties $6,00, and for carting 
$2,00, and by accident 10 gallons leaked out ; at what rate 
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nmift I sell the remainder per gallon, ta gain $25 on the 
whole? An5. fO, 9ie. 0^01.4* 

2. To know how a commodity must he sold, to gain or lose 

so fhuch per cent. 

Multiply' the given sum by the rate per cent, writtoa as a 
decimal fraction, and to the product add the given sum for 
the gain per cent, hut subtract for the loss per cent. 

EXAMPLES. 

1. If I buy wine at $1,50 per gallon, hovr joiiisi I seliit 
per gallon, to gain 25 per cent ? 

$1,50 
,25 



750 
300 



,3750 

Answer $1,8750 =$1,87 J. 

2. Bought broadcloth at $3,75 per yard, but being dani* 
^ged I am willing jto sell it so as to lose 12 per ceQt ; what 
pu3t I sell it at per yard ? Ans, $3,30. 

^. Bought tea at 54 cents per pound y haw must I sell it 
per pound so as to gain 124- per cent t Ans. $0,60,7-^m. 

4. Bought a hogshead of sugar weighing 8Jcwt, at $7 
50cts. per cwt. ; how much must I sell the whole /or, ^o 
gain 30 per cent ? u4n^. $82, 87c. 5m« 

5. If 350bbls. of flour cost $227$, ^hat rau$jt j^ be soid 
per barrel to gain 16 per cent? Ans. $7,47J. 

6. Bought 120 gallons of wine at $1,08 per gallon,' but 
by accident 10 gallons leaked out ; at what rate must I sell 
the remainder per gallon, to gain updn the whole prime cost 
at the rate of 9 per cent t Ans. $1, 28c. 4^m.+ 

3. The prices at which goods are bought and sold being given, 
to find the rate per cent of gain or loss. 

RULE. 

First see what the gain or lose n by subtraction ; then 
as the price it cost is to the gain or loss, eo is $100 ta %}ip 
gain or Io9e pejr pent 

14 
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Or, make the gain or loss the numerator, and the prime 
eosi ihe denominator of a common fraction, which, reduced 
jto a decimal, will give the gain or loss per cent. 

EXAMPLES. 

1. If I buy cloth at $0,80 per yard, and sell it a^^ain at 
$1,00 per yaurd, what do I gain per cent ? 

So^ for $1,00 
Cost ,80 

Or thus : 

Oain per yard, ,30 Gain per yard ^ -^j^^^^ 

. *S; ?JS t/J. Prime cost Q^^eaixcea 

' lOQ ^ ^ Decimal Fraction, by 

^^ annexing ciphers tb the nu- 

^7rmr^«4'*^ merator and dividing by the 

80)2000(25 per cent, denominator, (see Reduction 

^^^ of decimals,) gives ,25, or 

400 25 per cent, the same as be- 

400 fore. 

'2. A merchant bought goods to the amount of $845,36, 
and sold the same for $951,03 ; what did he gain per cent 
on the purchase price ? 

f cts. $ cts. $ cts. $ cts. 

As 845^3^ : 105,67 : : 100,00 : 12,50 or 12J per cent. Ans. 
«oldfor $951,03) 

Prime Cost 845,36 ^ Or thus,|Jf||^r=,125 = 12} per ct. 
Whole gain $105,67 ) 

3. If I buy a hundred weight of sugar for $8,00, and 
sell it again at 9^ cents per pound ; what do I gain per 
cent ? . Ans. 29^ per cent. 

4. A grocer bought a hogshead of rum for $84, and by 
accident so many gallons leaked out that he sold the re- 
mainder for $67,20 ; what did he lose per cent ? 

Ans. ,20, or 20 per f^eni. 

5. If I buy cloth ^t $2,00 per yard, and sell it again for 
$2,50 per yard, what should I gain by laying otit 100 dol- 
lars? Ans. $25. 

Q. A merchant bought indigo at $1,20 per pound, and sold 
it again for $100,80 per hundred weight ; what was lost per 
cent. ? Ans. 25 per cent. 



LOSS AKI) OAIlf. 159 

7. At 25 cents profit on a dollar, how much per cent. T 
Ans, 25 per cent. At ,30 ? At ,12^ ? At ,15 ? At ,18f ? 
At ,6| ? At ,0575, or ,05| ? At ,215, or, ,21 J ? &c. 

iVb^e. When goods are bought or sold on credit, we 
must find, by discount, the present worth of their price in 
order to calculate the true gain or loss. 

8. Bought goods to the amount of $442, on 8 months 
credit, and sold the same again for $478,125, ready mOne)^ 
what did I gain per cent, discounting on the purchase price 
at 6 per cent ? 

Thus, the amount of 1 dol- Sold for $478,125 

lar at 6 per cent, for 8 mos. Phme cost 425,000 

=:i,04)442,00($425. * Whole gain 53025 

Therefore the present worth Then, gain 53,125 

of the purchase price is 425 Prime cost 425,000 ''^^"^^^ 

dollars. to a decimal fraction = ,125* 

==12 J percent. 

Or, As 425 : 53,125 ::100 i 12,50, or 12^ per cent. 

9. A merchant bought broadcloth at $4 per yard, ready 
money, and sold the same again at $4,251 on 18 months 
credit ; did he gain or lose, and what per cent, allowing 6 
per cent discount on the selling price ? 

Ans. He lost ^25c=2^ per cent. 

4. The price sold for^ and gain or loss pet cent given, to 

find the cost of any artieUi 

RULE. 

As $100, with the gain per cent added, or loss per cent 
subtracted, is to the price, so is 100 to the prime cost. 

EXAMPLES. 

1. Sold a hogshead of molasses at $0,30 per gallon, and 
thereby gained 25 per cent \ what did the hogshead cost me ? 
iIk o'* a/^ *^®"' lhhd.=63 gals; 



As 125 : 30 :: 100 
100 



,34 



125)3000(24c. cpst t252 

250 [ per gallon, 126 

"506 

500 iln^. $15,12 cost of 

*— [the hogsheadi 
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2. Sold goods for $951,03, by which I gained 12J, 6r 
$12^0, per cent ; what did the gooda cost me ? 

Ans. $845,36. 

3. A merchaot sold indigo at $100^0 per cwt., and 
thereby lost Z5 per cent ; what did it coat him per ib. ? 

As 75 : 100,80 : : 100 ; $134,40 cost per cwt. 

then $134,404- 112= $1,20 Ans. 

4. Sold 350bbl». of floor for $2616,25 by which I gained 
dLi the rate of 15 per cent ; what did it cost per barr^ ? 

Ans. $6,-50 cents* 



Questions. 

what U Barter ? much per cent * 

: What is the Evle I UI. Having the prkee at whkU gooda 

What is Loas and Gain f . are bought and sold, how do you find 

What does ttinatroct mecchaiita and tfaa rate per cent, ofgalnor loas T 

traders to do ? IV. Having the price sold for. and 

II. How do vou find how a ctHnmodi* gain or loss per cent given, how do yov 

ty must be sold so tt to g«&D or lose aio find the cost of any article f 



FELLOWSHIP 

li a title by which persons trading in partnership adji»i 
(heir accounts so that each inay. have his share c^ the gainf,' 
or snstam hia^ share of the loss, in proportion to his share 
6f the alock.-^-^Also, by this nde a. bankrupt's estate may bie 
divided among his creditors. 

SINGLE FELLOWSHIP 

Is vt^hen the several shares of stock are continued in 
trade an equal term of time.' 

Aa the whole stocky is to the whole gain or loes, so is 
feach man's share of the stock, to his share of the gain or 
loss. 

EXAMPLES. 

1. Three men, A, B and C, traded in company ; A put 
itt $200, B $400, and C $600 ; they gained $348 : what 
was 9wh man's share of the gain ? 
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A's Stock $200 1 
B's stock 400 
C's stock 600 



$ » » » 



200 : 58 As gain 
400:116 B'sgain. 
600 : 174 C*s gain. 



1200 : 348 

1200 : 348 

1200 : 348 
Whole stock 1200 

In this example, the whole stock being $1200, A's stock 
$200=^ of the whole, thus i^=J ; B's stock $400=J 
of the whole, and C's stock $600=^ of the whole ; then 
I of $348=$58, A's part : J of $348=$116, B's part, and 
I of $348=$174, G's part, as before. 

Or, we may first find the gain on $1 * 

Thus, 1200 : 348 : : 1 : 0,29 ; then A's stock 200X^29 
=$58, A's gain ; B's stock $400 x, 29= $116, B's gain; 
knd C's, stock $600 x, 29 =$174, C's gain. 

Proof, It is evident that if the several shares of gain oi 
loss, added together, be equal to the whole gain or loss, 
the work is right. Thus, $58+$116+8l74=$848, the 
whole gain. 

2. Three merchants, E, F and G, gained by trading ill 
company $300 ; E's slock was $300, F's $600, and G's 
$900 ; what was the gain on $1, and hoi^ much was each 
man's share of the gain ? Ans. The gain on $1 is $^ ; 
theii,i of $300 = $50, E's part; | of $600=$100, F's part^ 
and I of $900= $150, G's part of the gain. 

3. A and B trade in company; A puts in $1250, and B 
$850. They find they have gamed $700 ; what is the gain 
on $1, and what is each one's share of the gain ? 

Ans. $i. and A's $416,666+ B's $283,333*^ 

4. Four men, ABC and D, shipped 1150 barrels oi 
flour ; A put on board 150 barrels, B 200 barrels, C 500 
barrels, and D 300 barrels ; in a storm the seamen threnT 
overboard 325 barrels ; what number of barrels did each 
lose ? Ans, A lost 42||, B 56J|, C 141^, D 84}f. 

5. Two men, C and D, join their stock and trade in 
company ; C put in $650 and D $550. They gained $300 
what is each man's share of the gain ? 

Ans, C's $162,50, D's $137,50. 

6. A bankrupt is indebted to A $375, to B $125,50, to 
C $110, to D $695 j50, and to £ $294, and his whole es- 

14* 
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tate amounts to only $1200, which be gives up fohi§ ttedi- 
tOKs ; what must each receive in proportion to his claim? 

Ans. A $281,25, B $94,12^, C $82,50, D $521,62^, 
and £ $220,50. 

7. Divide $1850 among 5 persons so that their shares 
shall be to each other as 1 , 2, 3, 4, 5. 

Ans, $123,33j^, $246,66f, $370, $493,33^, $616,66|. 

8. Two partners, C and D, trade with a capital of $3500 ; 
C put in $1950 and D the rest. By misfortune they lose 
$700 ; what was D's stock, and how much is each one's 
share of the loss ? 

Ans. D's stock $1550, and C's loss $390, D's $310. 

9. Two merchants, E and F, traded iii company and 
gained $875. E put in $1150, F put in so much that his 
share pf the gain was $300 ; what was F's stock j and what 
Was E's share of the gain ? 

Ans. F's stock $600. E's gain $575. 

10. Two men, B and C, traded in company with a joint 
capital of $1350. They gained $450, of which B tooft 
$300, and C the remainder ; what was each one's stock ? 

Ans, B's stock $900. C's $45di 

11. C, D and E drew a prize of $2500, of which C i^ 
to have 5 shares, D 8 shares and E 7 shares ; what is each 
man's part? Ans. C $625, D $1000, E $875: 



COMPOUND FELLOWSHIP. 

When the several stocks, <&;c. of the partners are con- 
tinued in trade an unequal term of time, it is called Com- 
pound, or Double Fellowship. 

RULE. 

Multiply each man's stock, or share, by the time it was 
continued in trade. 

Then, as the sum of the products, is to the whole gain or 
loss, so is each man's product, to his share of the gain or 
loss. 

EXAMPLES. 

1. Two men hired a pasture for $24 ; A put in 6 cows 
for 4 monthiB; and B 12 cOws for 3 months ,* what oug^t 
each to pay T 
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Six cows for 4 months are the same a» ^ cows for one 

month, for 6x4=:=24 ; and 12 cows for 3 months are the 

same as 36 cows for 1 month, for 12x3=36. Hence 

the question is the same as if A had put iu 24 cows for 1 

month, and B 36 cows for 1 month. 

6X4=24\ 

12 X 3=36 f • • 

_> 60: 24 :: 24 : 9,60 A*s. 

Sum of the products 60 ) 60 : 24 : : 36 : 14,40 B's. 
2. Three merchants enter into a partnership ; B puts in 
$300 for 4 months, C $150 for 5 months, and D $200 for 8 
months. They gain $400 ; what is each man's share ? 

^B's. 
Ans^ 



r as, 
u } C's. 



3. Three persons hire a pasture in company for which 
they pay $96. C put in 100 sheep for 2 months, D put 
in 300 sheep for 5 months, and £ 450 sheep for 4 months , 
What must each pay ? 

Ans. 



ru. 

r. <D. 

(E. 



4. Two men, B and C, gained by trading $250. B's 
^tock was $350 for 8 months^ C's $640 for 5 months ; re- 
quired each man's share of the gain ? 

. i B's share 
* ( C's share. 

5. Three persons received $665 interest. B's principal 
was $4000 for 12 months, C's $3000 for 15 months, and 
D's $5000 for 8 mouths ; what is each man's share ? 

Ans. B's $240. C's $225. D's $200. 

6. B and C enter into partnership for 16 months. B at 
first put in $500 and at the end of 12 months he took out 
$300 ; C at first put in $300, and at the end of eight months 
he put in $500 more. They gained $525 ; required each 
man's particular share of the gain ? 

. 5 B's $228,84A. 
'^^' I C's $296,15^ 

7. A commenced trade on the first of January with $850, 
and on- the first of March he took in B with $560, and* on 
the first of May he took in C with $650 ; at the end of th^ 
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year they find they have gained $950 ; what must each maii 
share of the gain ? ( A $461,42^. 

Ans. } B $253,33 Jj. 
( C $235,23M. 



Questions. 

What is Fellowship? What is Compound, or Double Fel- 

What is Single Fellowship? lowship f 

What is the Rule for Single Fellow- What is the Rule for Double Fellow 

sliip? bhip? 



VULGAR FRACTIONS: 

For the principal definitions of Fractions, the scholar will 
refer to those already given, Page 86. 

I. Any number that will divide two or more numbers 
without a remainder, is called a common measure, or divi- , 
sor ; and the greatest number .that will do this is called the 
greatest common measure^ or divisor. ThuSj 4 is ,a com- 
mon divisor bf 8, 16 and 24, because it will divide each 
without a remaihaei: ; but the greatest common divisor of 
these numbers is 8. 

II. The common multiple of two or more numbers is 
tha) number which can be divided by each of those num- 
bers without a remainder, and the least number that can be 
SO divided is called the least common multiple. Thus, 24 
is a common multiple of 3, 4 and 6 ; but their least commoii 
multiple is 12. 

III. When two or more fractions have the same denomi- 
nator, it is called their common denominator. 

PROBLEM I. 

To find the greatest common divisor of two numbers 

RULE. 

Divide the greater number by the less, and this divisor 
by the remainder, and so on, always dividing the last divi- 
sor by the last remainder till nothing remain ; and the last 
divisor will be the common divisor. 

EXAMPLES. 

1. What is tne greatest common measure of 91 and 117, 
or in other words, what is the greatest number that \^ill di- 
vide 91 and 1 17 separately without a remainder ^ 
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Qi^Ti'^n' ^® divide th9 ^[reatesl 

91 immber by the least, and the 

remainder is 26 ; therefore, 

26)91(3 ^^ is not a factor of 117; 

7S then 26 in 91 will go 3 times, 

and 13 remains. Hencc^© 

13)26(2 19 not a factor of 91 ; then 

26 13 will go in 26,-2 times, and 

"^ nothing remains. Henee, 13 

is the greatest common divisor of 91 and 117, or the great* 

est nnmber that 91 and 117 can be divided by, without a r^ 

mainder. 

3. What is the greatest common meaavure of 48 and SGI 

Ans. a 

3. What is the greatest conmoft divisor of 133 and 144 1 

Ans, 12v 

4. What is the greatest common divisor of 148 and 236 f 

Ans. 4: 

5. What is the greatest common divisor of 1224 and 
1080? Ans. 72, 

t^ote. If the greatest common divisor Of ftidre than ^ 
numbers is required, find the common divisoi^ of two of them 
fhst ; then of that common divisor, and one of the othef 
Aumbers, and so on. 

6. What is the greatest commoli divisor of 1 44^ 192^ and 
456? 

Thus, 144)192(1 48= greatest comtnon divi- 

144 sor of 144 and 192. Then 

-^ — 48)456(9 

48)144(3 432 

144 24)48(2 

48 

Ans, 24. — ^ 

This Rule is also useful in finding a common divisor id 
divide the terms of a fraction by, in order to reduce thenrto 
their lowest terms. 

7. Find the greatest common divisor of the terms of 
the fraction ^^, and by it reduce the fraction to its loweat 
terms. Ans. A- 

8. Reduce -^ to its lowest terms. Ans. f . 
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9. Reduce -fi^ to its lowest' terms. Ans. ^ 

10. Reduce |||f to its lowest terms. Ans. I 



^r^y " 



PROBLEM II. 

To find the least common multiple of two or more numbers. 

RULE. 

1 . Divide by any number that will divide two or more of 
the given numbers without a remainder, and set the quo- 
tients, together with the undivided numbers, in a line be- 
neath. Divide this line as before, and so on until no two 
of the numbers can be di^ded by the same divisor ; the 
continued product of all the divisors and numbers in the last 
line, will be ther least common multiple required. 

EXAMPLES. 

1. What is the least common multiple of 2, 4, 3 and 6 ? 

o\ o^^7*^°5- f. In dividing the numbers 2,- 

fi 4, 3 and 6 by 2, we find that 2 

3) 1 . 9 3 3 is not contained in 3 even ; 

— ' — — - ■■■- , ■ r 

1 2 1. 1 therefore we bring the 3 down 

Ans 2x3>^2 — 12 ^^^^ tie quotients. We then 

"" divide again by 5, ahd bring 

down the 2, which 3 will not divide, and the divisors ahd 
quotients are factors, which multiplied together produce a 
conpimon multiple ; and since these factors are expressed 
in the least numbers, it is evident that it is their least com- 
hion multiple. 

2. What is the least common multiple of 6 and 8 ? 

Ans. 24. 

3. What is the least common multiple of 6 and 18 ? 

Ans. 18. 

4. What is the least common multiple of 16 and 20 ? 

Ans. 60. 

5. What is the least number that 3, 5, 8 and 10 will 
measure? ^ ji^s. 120. 

6. What is the least number that can be divided by tlitf 
9 digits separately without a remainder ? Ans. 2520* 
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REDUCTION OF VULGAR FRACTIONS. 
PROBLEM I. 

To reduce a compound Fraction to a simple Fraction. 

If •}■ of an orange be divided equally among 3 boys, vha^ 
part of the whole orange will one boy receive ? — \ of \ is 
equal to what part of 1 ? — Thus, \ x J==T\r' 

Illustration, --If -J be divided into three equal parts, it 
will take 12 such parts to make ^ whole one ; therefo|:.c ^ 
of ^ is ^, Answer. 

RULE. 

Multiply all the numerators together for a new numera- 
tor, and all the denominators for a new denominator, and 
they will form the fraction required, which reduce to its 
lowest terms. 

EXAMPLES. 

1. How much is J of I ? — Thus, f x|=f|, Ans. 

If |- be divide^ into 4 equal parts, it will take 32 such 
parts to make a wliple one. Hence, ^ of ^ is -^-^ ; then | 
of I is 5 limes as much=^. Hence, ^ of f is -^^^ and J 
of I is 3 times as much, t^at is =^|, Ans. 

2. Reduce ^ of ^ to a simple fraction. Ans. ^ =tV 

3. Reduce I- of A^ to a simple fraction. Ans. -^Jg. 

4. Reduce |- of f of ^ to a simple fraction. Ans. ■^^. 

5. Reduce A of ^ ^^ts ^^ ^ single fraction. Ans. -jf^. 

6. How much is f of 5| ? 

Thus, 5J= V* and ^ Xf =4f, Qt 2f, A^s. 

7. How much is f of 22j ? Ans. 8f . 

Note» If the denominator of a fraction be equal to the 
numerator of another in a compound fraction, they may 
both be dropped, and the continual multiplication of the 
^other members will produce the fraction in lower terms. 

8. Reduce f of |^ of -j^ to a simple fraction. 

Thus, 'X7XA=H=A. ^^ 

9. Reduce J* of f of |- of ]^ of 5| to a simple fraction. 

10. Reduce } of i of 12f to a simple firaction. 

' Ans. W=4i- 
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PROBLEM II. 

To reduce fractions of different denominators to a common 

denotninator, 

Wheu fractions have their denominators alike, they are 
said to have a common denominator, and may then be 
added or subtracted as easily as whole numbers. Thus, ^ 
and ^ are f , &c. But when they have different denomi- 
nators we must reduce them to & common denominator be- 
fore we can add or subtract them. Thus, reduce ^ and ^ 
to a common denominator ; that is, find how many parts -^ 
and i must be made into, so that the parts shall be of equal 
size. Now if we divide ^ into 3 equal parts, it will take 
12 snob parts to make a whole 1 ; and if we divide^ into 
4 equal parts, it will take 12 such parts to make a w£ole 1. 
Hence the common denominator is 12, and -J-of 12 is ^^ 
and ^ of 12 is ^. 

RULE I. 

Multiply each numerator into all the denominators ex- 
cept its own, for a new numerator ; then multiply all the 
.denominators together for a common denominator, and 
place it under each ne\ir numerator, and it will form ibe 
fraction required. 

EXAMPLES. 

1. Reduce f, |; and | to equivalent fractions having f 
jcommon denominator. 

2 3 5 3 

8 9 • 15 12 

41 f4 M 72 common denom^n^lor. 

2. Reouce f , ^, and f to a common denominator. 

3. Reduce }, and ^f to a common denominator. 

^^' ^» Hi- 

4. Reduce ^, }, f , and f to a common denominator. 

^nSm ■yyg"> 268^ 28o ' R3a " 

5. Reduee f , •}-, { and jf to a common denominator. 

Compound fractions must be reduced to simple fractions 
.before ftading the common denominator ; and mixed num- 
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bers reduced to an improper fraction ; or, the fraetioRal 
part of mixed numbers may be reduced to a common de- 
nominator, and annexed to the whole numbers. 

6. Reduce ^ of f and ^ of f to a common denominatoF. 

Ans. ij^j, -j-g-j. 

7. Reduce 12|-, f and | to a common denominator. 

A.ns, 12^-g-g-, ^-gij, Hjs' 

8. Reduce 18f, and ^ of f of f to a common denomina- 
tor. (Reduce the 18|- to an improper fraction first, then 
reduce the compound fraction to a simple fraction.) 

An9 9408 120 

9. Reduce 10^, r2f , and § of ^j to a common denomi* 
nator. Ans. '^S *^S Jff . 

The common denominator of fractions is a common 
multiple, or such a number as can be divided by all the de- 
nominators of the given fractions without a remainder ; 
and multiplying all the denominators continually together 
produces a common multiple of those factors. But it will 
not always produce their least common multiple ; and as 
the operations are more easily performed by having the 
fractions always in their lowest terms, and as their least 
common multiple is their least common denominator^ t]^p 
following Rule is much preferable. 

RULE II. 

Find the least common multiple of all the denominators 
(Problem 2, page 166,) which will be the common denomi- 
nator of the given fractions. Then divide the common 
denominator by the denominator of each fraction, and mul- 
tiply the quotient by the numerator, which will give the 
new numerator of each fraction ; and the new numerator 
written over the common denominator, will express the 
fractions in their lowest terms. 

EXAMPLES. 

1. Reduce ^, f , and f , to a common denominator. 

Operation. 

3)3 4 6 The denominator 

2Vl 4 2* being 12ths, it is ev- 



12 1 
3x2x2=12 common denominator. 



ident that the nu- 
merator must be in 
proportion, and to 



increase this^ w^ take h |i and f of the 12ths. a^ be^ow 

15 



m 
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12.4-3 X 1 s=4 new numerator, written over the 12 = 
124-4x3=9 new numerator, written over the 12: 
124-6x5=10 new numerator, written over the 1 2 : 

2. Reduce f , |, and ^, to their least common denomi- 
nator. -^«*i?l5l5- 

3. Reduce ^, ^, and •^, to their least common denomi- 
nator. i4fi». I J ^«T 4^ 

4. Reduce f , f , and ^ of |, to their least common de- 
nominator. •^'^•^iHT?* 

5. Reduce ^, •^, ^^, and ^, to a common deiiomiiiator 
by Rule I. then reduce them by Rule II ■ 

Ans hv Rule I Jl^OfiL J5XSA 30 QO 52 so Riil« Tf *- 

PROBLEM III. 

To reduce fractions of higher denominations intq thosp 

of lower denomination^ 

> 

RULE. 

Multiply iStiib numerat(Nr of the given fraction, by the com- 
mon parts of its own integer, and under the product, write 
the denominator ; or make a compound fraction, by com- 
paring the given fraction with all the denominations between 
it and the denomination you would reduce it to ; then re- 
duce the compound fraction to a simple one. 

EXAMPLES. 

^1. Rjeduce ^^ of ja pound to the fraction of a penny. 

Ppenttion. Or, by comparing the given 

^ fraction with the several 4e- 

y^Q nominations, and making a 

20 compound fraction, it will stand 

12 thus, y^^Q of ^ of y , then yj^ 

numerator"240" xVx¥=liJ-, and f4^=| 

then"^= J Ans. "^^^^ P^^^^' ^^« ^«^«^' "^ ^^' 

2. Reduce yf^ of a pound to the fraction of a shilling. 

Thu8,Tf7X20=^=fs. Ans. 

3. Reduce j^tJS ^^ ^ pound, to the fraction of a farthing. 

^»^. J. 

4. Reduce •^iv of a hogshead, to the fraction of a gallon. 

Ans. ^gaL 



REDUCTION OT ^UlQAH FlCACTlOiNB. I'M 

5. Reduce y^^ of a guinea, to the fraction cff a penny. 

Ans, |d. 

6. Reduce x^^ ^^ ^ ponivd TrOy, to the fraction of a pfwt. 

Ans. l-pwt. 

7. Reduce ^^^ of a mile, to the fraction of a rod. 

Ans, A rod. 

8. Reduce tjs*zt ^^ ^ ^^^* ^ ^^® fraction of a pound. 

Ans, ^Ib. 

9. Reduce j^^ of a day, to the fraction of a mfnute. 

Afis* f m. 
10. Reduce f of a guinea, to the fraction of a pound. 

Compounded thu^, f of ^ of ^=r|^=;|^ Ahs. 

PROBLEM IV. 

To reduce fractions of lotoer denominations, into those (f 

higher denominations, 

RULE. 

Multiply the denominator of the given fraction, by the 
common parts of an integer of the required fraction, for a 
new denominator, over which write the numerator; oi 
make a compound fractioti by comparing the given fraction 
with the denbmiuatioits between it and the one you would 
reduce it to, then reduce this compound fraction to a simple 
one. 

EiAMPLEI^. 

1 « Reduce f of a penny, to the fraction of a pound. 

operation. 

denominator 4 . Or by comparing 

12 the given fraction 

with the several de- 
nominations and ma<^ 
king a compound frac- 
new denominator 960 tion, it will stand 

.,^ numerater 3 1_^ 4 ^'^s — 

*^^^ denominator 960=330^ ^'^^ f of ^^ of jft,±=^^ 

^^ ^<y=jiTr^ an- 
swer as before. 

2. Reduce f of a shilling to the fraction of a pound. 

Ans. j|^. 
Si Reduce f of a farthing to the fraction of a pound. 

Ansi YT^' 



48 
20 
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4. Reduce ^ gaUon to the fraction of a hogshead. 

Ans. xi^ 

5. Reduce f of a penny, to the fraction of a gmnea. 

A.ns> g4o 

6. Reduce | of a pwt. to the fraction of a pound Troy. 

Ans, xTffiF- 
*T. What part of a mile, is ^ of a rod ? Ans. ^j^p^. 

8. Reduce j^ of a pound, to the fraction of a cwt 

9. Reduce f^ of a minute ^ to the fraction of a day. 

Ans. 51^^. 
10. Reduce |^ of a JC to the fraction of a guinea. 

Compounded thus, ^ of ^f of |^=r^^ Ans. f. 



ADDITION OF VULGAR FRACTIOJIS* 

tteduce compound fractions to single ones, and all of 
ihem to their least common denominator (Rule 2, page 1 69) 
then the sum of the numerators written over the commoa 
denominator, will be the sum of the fractions required. 

EXAMPLES. 

Add together 1 2f , 9f , and | of }. Thus, | of } = j^ theft 
^, f , and }}, reduced to a common denominator, by Rule 2^ 
"^roblem II. are equal to y^, ^^, ^^, and the sum of the 
numerators 90+ 100+ 63=253, which written over the 
common denominator, will be ^^, which reduced to a 
mixed numberi is equal to 2^^, then the whole numbers 

2. What is, the whole amount of 7 j- yards, 13|- yards, 
and 8| yards?' An^. 29^yd3. 

3. Add together ^, f , and ^. Ans. V 

4. Find the sum of f , f, and f. ^n^. 1 
d. Add together f, f, |, and \. Ans. 3-j 
6. Find the sum of 1&|, and 29|-. Ans, 4r 

Note, In adding raized numbers that are compounded 
ivith otheV fractions, reduce them first to improper fractions, 
and all of them to a common denominator, by Rule 3| page 
196, then add as beforei 
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. 7. Find the sum of f of 16, afid 1 of f of 27. Thus | of 
Y=:V> and iof } of V = V»^li®i^ V and V reduced to a 
common denominator, will become y^ and Y^ which ad- 
ded together, make ^^^ =15^ Ans. 

8. Add together \ of 25, and \ of 1 5}. Ans. 20^^ 

9. Find the sum of f and f of f of 13. Ans. i\ 

10. Add together ^, |, and |> of | of b\. Ans. 34^^ 
Fractions of different integers (as found in mdiiey, weight, 

&c.) must be reduced to those of the same^ before adding ; 
or the value of each fraction may be found by Probleih Ylll. 
page 101, and then added together. 

11. Add f of a shilling to f of a pound. Thus, fs. re- 
duced to the fraction of a pound, by Prob. lY. page 171, 
equal to jf^J^ ; then, f^^; and ^£ added together=^^^ 
of a pound, whose value by Prob. VIII. page 94,= 4s: 9d. 
S^rs. Ans. Or thus, fs.sOs. 4d. 2qrs. 

and |j£r=4 5 1| 

Ans. as before 4 9 3^ 

12. Add f of a lb. Troy to f of a pwt. 

. Ans. lOoz. Opwt. dgfs. 

13. Add together ^ of a hogshead, f of a gallon; and 4 of 
d quart. ^nj. llgal. Oqt. ojpt. 

14. Find the sum of f of a cwt. and -^ of a pounds 

Ans. Iqr. 4Ib. 66z. 2^^r. 

15. Add f of a mile, and ^ of a yard together. 

Ans. 4fur. 98yds. 2ft. l|in. 

16. Add ^ of a week, j> of a day, \ of an hour, and |> of 
k nkinute together: Ans. 2d. 2h. 30min: 4dBeci 
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RULE. 

Prepare the fractions as in addition ; then the difference 
of the numerators written over the common denominator, 
irill be the difference of thb fractions required. 


EXAMPLES. 

1. From I take } of |. Thus, | of f =tV' ^^^ i ^^ 
^ reduced to their least common denominator by Rule 2, 

15* 



pMkgte 160, become W laiid ^, and the diffBrencte bei^^il 
the nmnetiitbili^ 31 ^nd 12, le d, whibh WiiA^ t)vt^ ifa^ 
coMiAOB denominator, beewnee 'j^«f Ans, 

2. From | take f of |. R^maiiis |. 

i. From |4 take 4 of J. Rem. • '^ 

4. From 4f take 3|. Rem. ||=^1; 

&. What is the difference betwfeeti 4 and ^ t 

6. From 14^ take J of 17 J. An*, li 

V. From If take |. Ahs. i|^ 

iVdfe. To subtract a fraction fronii a wholiB number, 
talce the mimeratcnr from its denominator, and place the re- 
mainder over the denominator, then take 1 from the whole 
niihfibor. 

To subtract mixed numbers without reducing them to itA^ 
proper fractions. When the lower fraction is greater than 
the tipper one^ subtract its numerator from the common de- 
h'dmihator, ana to the difference add the upper numerator^ 
then carry 1 to the lower whole number^ 

8. From 16 subtract {-. Thus, f taken from f leaves 4» 
tW is, i\xt numerator 5, subtracted from the denoihiiiatof 9^ 
leaves 4, which placed over the denominator is 4, theh 1 
taken from 16, leaves 15. Aris. ib-^. 

9. From 25 take ^f . Ans. 24|f . 
IG. From 29f take 15|; 

thus, f and | reduced to a The lowej^ fraction being 
common denominator. greater than the upper oaoi 
make -^^ and -^ we proceed thus ; -^ sub- 
then 29f =29^ tracted from || leaves -^ 
15|=15t/^ and^ ■ 



(the upper fraction) 
» -]^=f| (that is, w^ 



added to _ _ 
Ans. 1 3|^ i^btract the numerator of the 

low^i framion (9) from its denominator (12) and to the dif- 
ference add the upper nnmeiratbr (8) make* lln^ W^ 
then carry 1 to tl^ whole nitmbchr^ and mifliko%i wm Ik^ 
rem. is*! 3^. 

11. What is the difference between 14f and 19}. 

ISiv FiMi 36^ take 9^« Am^ M^ 



kULtlPUCATION OF VULGAR FUkCn^tMB^ 

RULE. 

tleduce Compound (Vacllons to si'itiple onjes, aad whole 
and tnixlBd numbers to improper fractions. Then multiply 
ihto dumeratoirs together for a new nuntterator^ atfd thb de* 
noininators together for a new denominatoir 



EXAMPLES. 



i. What Is the product of 5^ multiplied by 4 of | ? 
thus, 5J= y , ahd i df i= Aj then V X A=«. Ahi. 

5. Multiply 4 byf . An^. ||=i:|, 

3. Multiply U by |. An^. ^. 

4. Multiply 4| by |. Jl)ii. A- 

6. Multiply J of f by } bf f AfU. |, 

6. Multiply I of 5 by f of 8, Product 21 . 

7. Multiply 7^ by 91. Product 69f . 
e. Multiply 12| by | of 7. Product 29|. 



DIVISION OF VULGAR FRACTIONS. 

RULE. 

Ptepar^ the fraciiotis as before, tbeh iimtl the ditlildl 
and proceed exactly as in maiti|pUciitibn $ and the j^tidUctil 
iHll be the quotient iioquiffed. 

Ilow many times is |- contained in f ? 

Thus, by tbe rule we invert the divisor |, which becomes 
} ; then f xf =Yf, or 2^1, the answer. 

Illustration of the Rule. — Had it been required lo ditrdo 
|- by 2 a whole number, instead of 2 ninths, it is evideni ii 
woiild have given the qudtteht 2\ eighths, oi ^ ; hut the 
divisdr, tiding ninths, will be contained in the dividend % 
times were the whole num()er id contained 1 time { ther^- 
£(tre di6 quoiieht A id 9 limeet too small, and must be mul- 
tiplied by 9, the denominator of the dividing fraction, and 9 
^=rf|, or 21|- the answer as before. Tbis process con- 
nims only in multiplying the numerator of the divisor into 
iJbb denominator of the dividend, and the d^i^dfi(iin'ift6f 6f 41V 
divisor into the numerator of the divlidlidt. 
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EXAMPLES. • 

1. Divide f by f Thus, fxf =H. ^«^- 

2. Divide U by f Quotient |i= Iff - 

3. Divide J of J by f off. Quotient §|=|. 

4. What is the quotient of 7f divided by | of 7 ? 

Ans. 4ft=lff. 

5. Divide 9} by ^. Quotient 9fJ- 

6. Divide 4% bvf of 4. Quotient 2^. 

7. Divide f of 4 by 4f . Quotient |f . 

8. How many times is |f contained in f of 27? 

Ans. 12j4j. 

9. How many times is ^ contained in |f ? Ahs. SytS' 

10. Divide 19 by 37. . Quotient |f. 

11. At ^ of a dollar per bushel, how many bushels of 
oats can be bought for $19|, or $^4^ ? Atis. 44^bu. 

1*2. At |- of a dollar per bushel, how much corn can be 
bought folr 27f doUars ? Ans. 31 ^ bushels. 



RULE OF THREE DIRECT IN VULGAR FRACTIONS. 

RULE. 

Prepare the fractions as in multiplication : then state thd 
question in the same manner as taught in the Rule of Three 
iXL whole numbers ; then invert''' the first term and multiply 
all three of the terms continually together, and tlie ptod^ 
tict \yill be the answer in the same name of the second or 
middle term. ^ 

EXAMPLES. 

1. If -}• of a barrel of dour cost f of a dollar, what will 
4 of a barrel cost ? 

bbL i bbl. 

Thus, -g- i f : : f- Then the divisor or first term being 
inverted will stand thus|x|xf =:$VV°, and $V^= 5dol- 
lars, the answer. 

The same, by analysis. — If ^ cost f of a dollar 1 barrel, 

* The reason of inverting the first term in this rale is very evident, since frac- 
tions depend on the same principle as whole numbers, and this produces the 
same e£fect as that of multiplying the second and third terms together and divi* 
dinghy the first ; therefore, the first temi being a divisor, we Invert it as tau||fat 
»- "*^'vision of Vulgar Fractloha 
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I will cost 8 times as much. Thus, 8 times | = ^|P ; then 
f of $ V=^ W) ^ ^ dollars, the answer as before. 

2. If f of a bushel of wheat cost |- of a dollar, what 
will 8J- bushels cost ? 

Thus, J : I : : V, and fxfx V = W=^10f*. ^«'- 

3. If 10|^ dollars will buy 8|^ bushels of wheat, how 
much wheat will |- of a dollar buy ? 

Thus, I0ii=%\ and 81= V ; tben «^^ : y : : |:|:^ii^. 

4. If |- of a yard cost |^ of a pound, what will j^ of an 
£11 English come to ? 

fyd.=| of i of i=J§, or i Ell English* 

« Ell. £ Ell. £ 6. d. qrt. 

Then,asi:|::^; and f x|xAx^=13 8 2^. 

5. If f of a cwt. cost ^ of a dollar, what will 15fcwt. 
come to! Ans. $20, 30c. 8^m.+ 

6. If 1^ of f of an acre of land cost $9, what will 30^ 
acres come to? ^n#. 82041,87^. 

7. If X of a vessel cost 1236 dollars, what are ^ of 
her worth ? Ans. $206. 

8. A merchant sold 5^ pieces of cloth, each containing 
12|- yards, at 9s. ^d. per yard ; what did the whole come 
to? Ans, j£:31 9s. lOd. 3jqrs. 

9. At $3|- per cwt., what will 9|^lb8. come to ? 

Ans. $ a%^^ , or 3 lets. 2^m.+ 

10. A person owning |- of a vessel sold f of his shan 

for 835 dollars ; what was the whole vessel worth at that 

rate f Ans. 1565 dollars 62 j^ cents^ 



ttlJLE OF THREE INVERSE IN VULGAtl FttACtlONS. 

RULE. 

Prepare the given fractions, and state the questibn as in 
direct proportion ; then invert the third term and multiply 
aH three of the terms together, the product will be the an- 
swer in the same name of the middle teroL 

EXAMPLES. 

i. How much flannel that is f of a yard wide, will line 
5|- yards of cloth which is 1^ yards wide ? 

yds. wi4e. yda. yards. 

As IJ : 5} : : f ; and f X V'xf ='|^ = HJ Answer. 



178 COKPOUND PROPORTION, CfR TfiE 

2. If a man can do a piece of work in 9| days, when the 
days are 12^ hours long, in how many days will he do the 
same when the days are but 9^ hours long? Ans. 12|^ days. 

3. If 5l yards of cloth which is 24- yards wide will 
make a, cloak, how many yards of cloth that is only f yd. 
wide will make one ? Ans. 16^ yards^ 

4. If 14 men can do a piece of work in 13|^ days, how 
many men will do the same in 6^^ days ? Ans, 28 men. 

5. If I lend my friend 250 dollars for ^ of a year« how 
much ought he to lend me | of a year to requite the fa- 
vour ? Ans. $150. 

6. How much baize that is l^yds. wide, will line 16| 
yards of camblet that is f yd. wide ? Ans. 9{^ 

7. How much length thai is 8^ inches wide, will make 
a square foot 1 Ai^s.ll^^ 

8. If 25|^s. will pay for the carriage of a cwt. 145^ 
miles, how far may 6^ hundred weight be carried for the 
dame money ? Ans. 22^^^ miles 



COMPOUND PROPORTION, OR THE DOUBLE 

RULE OF THREE, 

Teaches to solve by one statement such questions as 
would require two or more statements in simple propiOrtion 
whether direct or inverse, — ^having (commonly) five ternw 
given to find a sixth, the fitst three bemg a supposition^' 
and the last two a demand. 

RULE. 

State the question, that is, place the terms of supposition 
80 that the one which is the . principal cause of loss, gain 
or action, stand in the first place ; that which denotes thef 
space of time, distance of place, &c. in the second plac6, 
and the remaining term of supposition in the third place. 
Place the other two terms under those of the same kind ia 
the supposition. 

If the blank place or term sought fall under the third 
place, the proportion is direct ; then multiply the first and 
second terms together for a divisor, and the other three 
for a dividend; 
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But if the blank place Ml under the first or second term, 
4he proportion is inverse ; then multiply the third and fourth 
terms together for a divisor, a,nd the other three for a divi- 
dend, and the quotient will be the answer. 

EXAMPLES. 

1. If 7 men in 16 days reap 84 acres of grain, how 
jpnany acres can 40 men reap in 5 days ? 

men. days, acres, [position. In this example, 

7 : 16 : : 84 terms of sup- the blank place falls 

4b : 5 : : terms of de- under the 3d term ; 

jB4 [mand. thetefore th0 pro- 

420 portion i« direct ; 

40 apd we multiply the 

. acres. fost and 2d terms, 

7X 16=112)16800(150 ^n^. viz- •' 7x16 = 112, 

''/ 112 for a divisor, and 

KgQ the other three, viz: 

560 84 X 40 X 5 togeth- 

' — - er for a dividend^ 

16800 ; and 16800—112 = 150, Ans. 

By analysis. — ^If 7 men can reap 84 acres in 16 dayf, 1 
.noan can reap ^ of 84 = 12 acres in 16 days, which is ^= 
# of an acre a day ; and 40 men will reap 40 times |^=: 
*|^<>=30 acres in 1 day, and in 5 days they will reap $ 
tjmes 30=150 acres ; the answer as before. 

By ttvo statements in simple proportion, — First ; taking 
into consideration the number of men employed, We have 
the following proportion ; — if 7 men in* a certain number 
of days, reap 84 acres, how many acres will 40 men reap 

in the same time?— As 7 : 84 : : 40 which gives for 

the fourth term 480 acres. Then, taking into considera- 
tion the number of days, it will stand thus : if a certain 
number of men in 16 days, reap 480 acres, how many 
acres wiU they reap in 5 days ? 

days, acres, days, acres. 

As 16 : 480 :: 5 : 150 Ans. 
•2. U 1X)0 dollars in 12 months gain 6 dollars interest, 
what principal in 7 months will gain 14 dollars interest ? 
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$ mo. $ Here klie biank pbce &]1» un- 

100 : 12 : : 6 der tbe first term ; therefore ih» 

7 : : 14 proportion k inverse, and we and- 

Ans. $400. tiply the third and fourth terms 

together (6x7=42) for a divisor, and the other three (100 

X 12 X 14=16800) for a dividend ; and 168004-42=400, 

Answer. 

3. If 100 dollars gain 6 dollars in a year, what will 400 
dollars gain in 7 months ? 

$ mo. $ 

100 ; 12 : : 6 

400 : 7 : ; Ans. 14 dollars. 

4. If 100 doUars in 1 year gain 6 dollars, in what time 
will 400 dollars gain 14 dollars ? 

$ mo. $ 

100 : 12 : : 6 

400 : : ; 14 Ans, 7 months. 

6. If $247,50 will pay the board of 15 persons eleven 
weeks, how much will it cost to board 9 persons 5 weeks ? 

15 : 11 :: 247,50 
9 : 5 : : Ans. $67,50, 

6. If 5 men build 150 rods of wall in 12 days, how many 
rods will 14 men iJuild in 9 days ? Ans^ 315 rods. 

7. If 5 men build 150 rods of wall in 12 days, in how 
many days will 14 men build 315 rods ? Ans. 9 days. 

8. If 5 men build 150 rods of wall in 12 days, how many - 
men will build 315 rods in 9 days ? Ans^ 14 

9. A usurer put out 125 dollars at interest, and when the 
same had been out 9 months he received for principal and 
interest* 9 132, 50 ; at what rate per cent did he receive in- 
tersftt ? Ans. 8 per cent. 

10. If the. carriage of6^cwt. 140 miles cost $28,50, what 
will be the cost of carrying 8cwt. 3qrs., 64 miles at the 
same rate ? jin^. $ 1 8,24 . 

11. If a footman travel 240 miles in 12 days, when the 
days are 12 hours long, in how many days will he travel 
720 miles when the days are 16 hours long ? Ans. 27d. 

12. If 30 men in 20 days build 300 rods of wall, how 
many men will build four times as much in a fifth part of 
the time ? Ans. 600. 

13. If 6 men build a wall 20 feet long 6 feet high and 4 
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feet 43uck in 16 days, in what time will 24 men build ono 
200 feet long 8 feet high and 6 feet thick I 

men. da. ft. long. ft. h. ft. thick. 

6 : 16 : : 20 X 6 X 4 
24 : : : 200 X 8 X 6 Ans, 80 days. 



Questions, 

1. What is the common measure or higher into lower denominations ? 
divisor of two or more numbers ? 9. How do you reduce fractions of 

2. What is the common multiple of lower into higher denominations ? 

two or more numbers ? 10. How do you add Vulgar Fractions? 

3. ViThen two or more fractions have 11. How do you subtract Vulgar Frac- 
the same denominator, what is it call- tions ? 

ed 1 12. How do you multiply Vulgar Flac- 

4. How do you find the greatest com- tions ? 

mondlvisorof two numbers? 13. How do you divide Vulgar Frac^ 

5. How do you find the lesust common tions? 

multiple of two or more numbers ? 14. How do you perform the Rule of 

^. ilow do ^ou reduce a compound Three Direct in Vulgar Fractions ? 

fraction to a simple one? 15. How do you perform the Rule of 

7. How do you reduce fractions hav- Three Inverse in Vulgar Fractions ? 
ing different denominators, to a common 16. What is Compound Proportion, or 
denominator? — ^To their least common the Double Rule of Three* 
denominator? 17. What is the Rule for Compound 

8. How do you reduce fractions" of Proportion ? * 



INVOLUTION. 

Involution, or the raising of powers, is the multiplying 
any given number into itself, and that product by the form^ 
er multiplier, and so on ; and the products thus produced are 
called the powers of the given number. 

The first power or root of any number is that number 
itself. If the first power be multiplied by itself, it produces 
the second power or square. If tbe square be multiplied 
;by .the first power, it produces the third power, or cube, &c. 

The number denoting the height of the power is called 
the index, or exponent of that power. Thus, 9* denotes 
that 9 is raised to its 4th power. 

EXAMPLES. 

1 . What is the 4th power of 9 ? 

9 the first power or root. 
9 

81=2d power, or square =9^, 
9 

729=3d power, or cube=93. 
9 



6561 = 4lh power, or biquadrate=9^. 

16 
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2. What 18 the square of 6 ? Am. 36. 

3. What is the square of 12 ? Ans. 144. 

4. What is the cube, or 3d power of 6 ? Ans, 216. 

5. What is the cube of 12 T 4ns. 1728. 

6. What is the square of ,085 ? Ans, ,007225. 

7. What is the cube of 12,5 ? Ans, 1953,125. 

8. What is the biquadrate of 16 ? Ans. 65536. 

9. What is the square of 6^ ? 

Thus, 6J=V» a»d V X V = W=39A^, Ans. 

10. What is the cube of |^ ? Ans. ff|. 

1 1 . What is the square of 3^ ? Ans, 1 1|. 

12. What is the cube of 3J ? Ans, 37^. 

13. What ia the cube of 6J ? Ans. 244^. 



EVOLUTION, OR EXTRACTION OF ROOTS, 

Is the method of finding the root of any given power, or 
number. 

The Root, as we have seen, is that number which, be- 
ing multiplied continually into itself, produces the given 
power. 

The Square Root is a number which, being multiplied 
by itself or squared, will produce the given number. Thus, 
the square root of 64 is 8, because 8^, that is, 8x8=64; 
and the cube root of 512 is 8, because 8^'that is, 8x8x 
8=512; and so for any other number or power. 

Although there is no number that will not produce a per- 
fect power by involution, yet there are many numbers of 
which precise roots cannot be obtained ; but by the help of 
deeimals, we can approximate towards the root to airjr as- 
signed degree of exactness. 

Numbers whose precise roots can be obtained are called ' 
rational numbers ; but those whose preiuse roots cannot be 
determined are called surd numbers. 

This character {y/) prefixed to any number shows that 
the square root of that number is to be extracted. Thus, 
\/16 shows that the square root of 16 is to be extracted. 
Other roots are denoted by the same character, with the 
index of the required root placed before it. Thus, ^ 27, 
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denotes that the cube root of 27 is to be extracted ; and 
^81=4throbtof 81. 

When the power is expressed by several numbers, with 
the signs -h or — between them, a line or vinculum is drawn 
from the top of the sign over all the parts of it. Thus, the 
square root of 30 — 5 is expressed y^SO— 6. 

A TABLE OF THE SQUARES AND CUBES OF THE NINE DIGITS^ 



Roots. 1 


2 8 4 1 5 


6 


7 


8 


9 


Squares. 1 


4 9 16 


25 


36 


4^ 


^4 


81 


Cubes. | 1 | 8 | 27 | 64 


125 1 218 343 1 512 1 729| 



EXTRACTION OF THE SQUARE ROOT. 

To extract the Square Root of any number, is, to find a 
number which, being multiplied into itself, shall produce the 
l^ven number. 

RULEk 

1» Point off the given number into periods of two fig- 
utes each, by putting a dot over the units, another ovet the 
place of hundreds, and so on ; and if there be decimals, 
point them in the same manner from units towards the 
right hand, which dots will show the numbejr of figures the 
root will consist of. 

' 2. Find the greatest square number in the first, or left 
hand period ; place its root as a quotient in division, and 
place the square number under the period and subtract it 
therefrom ; and to the remainder, bring down the next pe- 
riod for a dividend. 

3. Double the root already found, and place it at the left 
hand of the dividend for a divisor. 

4. Place such a figure at the right hand of the divisor* 
and also the same figure in the root, as, when multiplied 
into the divisor thus increased, the product shall be equal 
to, or next less than the dividend ; this will be the second 
figure in the root. 

5. Multiply the whole increased divisor by the last fig- 
ure of the root ; place the product under the dividend , 
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subtract it therefrom, and to the remainder bring iovrh tlie 
next period for a new dividend. 

6. Double the figures already found in the toot for a new 
dirisor ; and from these find the next figure in the root as 
last directed ; and continue the operation in the same 
manner until ail the periods are brought down. 

Note. When there is a deficiency in any period of decT- 
mals, you may annex a cipher ; or, when there is a remain- 
der, you may continue the operation to decimals, by an- 
nexing periods of ciphers. 



1. What ia the length of one Bide of a square field 
which contains 1225 square rods? or what is the square 
root of 1225 ? 

OpAratioii 



1225(35 



m.— Gr Ib^ Rule, vs point Ihe g 



65)325 rool wUl constsl of I pisces of figurej, in.-. & le^ 

qnc andiDnlt, This Role for dstermining tbe number 

"^■^ of fifuiei of which the root will consist m founded atf 

QQ the knoAn princtpJe that the places of figures In tba 



— IS£_i.. 






ueiltly^ any aqoarq 

isihandrods,) »b; 
>u^ which Xfe Had 

od 13 (hundreds,) 

t the quotient, or 
iqasre field wbiclt 

""^["^"/th'/Sw' *" S 



30 ]f divide 3» byio, or, which Is Ihe'same 
^^ :| neglect the Ciller In the diiisoi and dli 



d divide i 

Jk)t qaollent figure, i, »b must add !<■ the divisor «0, Ihy the Rule) maklM M 
Hm whole divisor. Or, whicli Is the same thing, wo place the ttsme S at ll» itfM 
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hind of the 6 (tens,) making 05 the whole diriaor, which miUtipUed hy the <tao- 
tient firare 5 gives the whole number of square rods in the i^doition arovmd the 
sides of the square, A : OS x 5=385 square rods, which being deducted from the 
dividend, 335, leaves 00. 

Hence we find that tihe square root of 1235 is 35, which is the length of one 
side of the field. 8 

Proof.— Tlda question may be proved by Involution ; thus, 85, or 85x35=1335 : 
o^ hy ttdding the sevenil parts of the figure together ; 

Thua, A contains 900 square rods^ 
B « 150 '* 
C "150 " 
D " 25 " 

^225 square rods as before. 
2. What is the square root of 55696 ? 

Operation. 

55696(236 Ans, J*roof 

4 236 

43)156 ^ ^36 
129 1416 

466)2796 708 

2796 472 



00 55696 

0. What is the square root of 6440,0625 ? 

6440,062 5(80,25 Ans, Proof 

64 80,25 

1602)40,06 QQ»^5 

32,04 40125 

16045)80225 16050 

80225 64200 

— 000 6440,0625 

4. What is the square root of 138384 ? Ans, 372. 

5. What is the square root of 1648,36 ? Ans. 40,6. 

6. What ie the square root of 6625476 T Am. 2574. 
If, What is the square root of 488,631025 ? Ans. 22,105. 

8. What is the square root of ,002304 1 Ans. ,048. 

9. What is the square root of 30138696025 ? 

Ans. 173605. 

10. What is the square root of 1355 ?— In this example, 

after bringing down alfthe figures there is a remainder, to 

which we annex a period of ciphers and continue the 

operatioo to decimals ; and there is still a renakider^ t0 
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which wtd ftntiex another period of ciphers, and proceed 
as before. — And in this way we may continue the opei^ 
tion to any assigned degree of exactness. But we can 
xiever obtain the precise root, for the right hand figure in 
the dividend will always be a cipher ; but the last figure in 
each divisor is the same as the last figure in the root, and 
no one of the nine digits, multiplied into itself, will pro- 
duce a number ending with a cipher. Consequently, ther6' 
will always be a remainder, whatever may be the quotient 
figure. An J. 36,81+. 

11. What is the square root of 45 ? Ans, 6,708 -f. 

13. What is the square root of 2972 ? Ans. 54,516+. 

13. What is the square root of 1546,8? An^. 39,3293+. 



TO EXTRACT THE SQUARE ROOT OF VULGAR FRACTIONS. 

RULE. 

Reduce the fraction to its lowest terms, and extract tlib' 
root of the numerator for a new numerator, and the root of 
the denominator for a new denominator. 

If it be a mixed number, reduce it to an improper frac- 
tion ; or if it be a surd, reduce it to a decimal; and then 
extract its root. 

14. What is the square root of ||^ ?— Thus, i^l=|| ; 
then ^ 49=7, the numerator; ana y 64=8; the denomi- 
nator. Ans, X. 

15. What is the square root of -Hf ? Ans. |. 

16. What is the square root of -^^^ ? Ans, i^ 

17. What is the square root of 18J ? Ans. 

18. What is the square root of 162^ ? Ans. 12; 

SURDS. 

19. What is the square root of ^ ? Ans. ,666 +; 

20. What is the square root of f J ? Ans. ,9574+* 



APPLICATION AND USE OF THE SQUARE ROOT. 

1. A certain square pavement contains 25600 square 
stones of equal aiae ; how many are contained in one of its 
Mdes ? V25600^160i A$is. 



k: A General kfts ftn army of 563d men ; how many 
must be placed in rank and file to form them into a square t 

^5625=76, AfiS. 

3. How many trees in each of the rows of a square 
orchard that contains 5184 ? V5184rB72, Ans. 

4. There is a circle whose area, or superficial contents, 
is 2025 feet ; what is the length of the side of a square 
containing an equal number of feet ? Ans, 45 feet. 

Problem ii. — The square root of the product of any 
two numbers is a mean proportional betweeii thoi^ii num- 
bers. 

1. What is the mean proportional b etween 19 and 76 ? 

y^76xl9z=z38,Ans. 

2. A certain field is 84 rods long and 21 rods wide ; 
what is the length of a square field which shall contain an 
equal number of rods ? ^§4x21 =42 rods, Ans. 

Paob. ni. — The length of the side of a square beiiig giteri 
to make another square which shall contain 2, 3, 4, dec: 
times as much. 

RULE. 

Multiply the square of the given side by the given prd- 
{K>rtion, and extract the square root of the product. 

1. The length of the side of a certain square gardeii i^ 
12 rods ; I demand the length of t he side ot a nother garden 
containing 4 times as much ? yi2xl2x4=24rds, Ans. 

2. If the side of a square be 5 feet, what is the length 
of the side of another square which will pontain 25 time^ 

•• «i^«^ ^ V5x 5X^5=25 feet, Aiis. 

pROB. IV. — ^To place any liumber of soldiers so that the 
number in rank sludl be double, triple, &c. the number in 
file, (or, to make a figure of any given number, so that the 
length shall be double, triple, &c. the breadth.) 

RULE. 

Extract the square root of ^, |-, dz;c., of the given num- 
ber, which will be the number in file, or (breadth ;) double, 
triple, &c. the number in file, (or breadth,) and that Witt be 
the number in rank, (or length.) 
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1. Let 6498 men be so fonned that the number in rank 
may be double the number in file. 

6498-r-2=3249, and ^3249= 57 in file ; and 

57 X 2 = 1 14 in rank, Ans: 

2. A man wishes to plant 1875 trees in an orchard 
which is 3 times as long as it is broad, so that they may 
stand in rows in equal distances apart ; how many rows 
must he make, and how many trees must he plant in each 
row ? Ans. 25 rows of 75 trees. 

3. There is a certain lot of land containing 6 acres 2 
roods and 18 rods in the form of a long square, the length 
of which is twice as much as the breadUi ; required Uie 
length and the breadth. 

Ans, The width is 23 rods, and the length 46 rods. 

I^ROB. V. — The diiameter of a circle being given, to 
make another circle which shall be proportionably greater 
or smaller than the given circle. 

Note. The areas, Or contents of circles, are in propor- 
tion to the squares of their diameters or circumferences. 

RULE. 

Square the given diameter ; then multiply by the given 
proportion, if greater, (but divide if smaller,) and extract 
the square root of the product, (or quotient,) which wiU 
give the required diameter. 

1. Suppose there is a certain garden whose diameter 

9 rods, and it is required to lay out another which shaii 
contain 3 times as much ; what must be its diameter ? 

V9x9x3= 15,68+ rods, Ans^ 

2. There is a circular field whose area, or contents, is 
64 rods, the diameter of which is 9 rods ; required the di- 
ameter of another which shall contain just one-fourih as 
much. , Afks. 4,5rds4 

3. The quantity ot water discharged through a certain 
pipe, which is 2,5 inches in diameter, will fill a certain 
cistern in one hour ; what is the diameter of another pipe 
which will fill another cistern four times as large, in the 
same time ? y2,5x 2,5X4=5 inches diameter, Ans. 

^ Prob. VI. — ^The sum of two numbers and their product 
given> to find those numbers. 
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RXTLE, 

From the square of their sum subtract 4 times theii 
product, and the square root of the remainder will be their 
difference ; half the said difference added to the half sum 
will be the greater of the two numbers ; and half the said 
difference subtracted from the half, will be the lesser 
number. 

1. The sum of two numbers is 58; and their product is^ 
792 ; what are those numbers ? 

58 X 58 ==3364= square of their sum. 
792 X 4=3168=4 times their product. 

^196=14, difference of the numbers, 
of 58= 29, the half sum. 

of 14=+— 7, the half difference. 

36, the greater number. 

22, the lesser number. 

Prob. VII.— The difference and the product of two nnni' 
bers given, to find those numbers. 

RULE. 

Add tlie square of lialf the difference Of (he numbers id 
iheh product, and the square root of that amount will be 
half the snm of the two numbers. Then to the half mmk 
Add half the difference, gives the greater number ; and from 
the half sum, subtract half the difference, gives the lessef 
number* 

EXAMPLE. 

1. The difference of two numbers is 9, and their product 
is 442 ; what are those numbers ? 

Difference of the numbers 9 Product 442 

— : + 20,25 

Half difference, 4,5 [sum. 

4,5 ^462,25 = 21,5, half 

— Then J their diff. 4,5 

180 Add gives the greater 26,6 

liquate of half diff. 20,25 Subtract gives the less 17,0 
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Questions, 

1. Whatlt TnTolntionf 8. What It it to extract tlia iquan 

1. What is Erolution T root 1 

S. What is the Root of any power? 9. What is the Role t 

4. What is the Square Root ? 10. When there is a remainder, horn 

ft. Can the precise roots of all powers may the operation be continued} 

be foimdt 11. How do yon extract the square 

8. ^^at arti rational numbers f reot <tf a Vulgar Fraction T 
7. what are siird numbers? 



EXTRACTION OF THE CtJBE ROOT. 

We liave seen that any namber multiplied into itself pro- 
duces a square, and that the square multiplied again by that 
number produces a cube ; and likewise, that the number 
itself is the root of the given cube. 

Hence, to extract the cube root of any given number isf 
to find a number which, being raised to its third power» 
that is, multiplied into its square^ shall produce the given 
number. 

A solid body having six equal sides, and eacli of the sides an exact aquaie, 
is n cube ; and since the length, brewith and thickness, are the same, it is 
evident that the leneth of one side of the given body is the cube root of that 
body ; for, the length, multiplied by the breadth, muJtiplied by the thickneflfis, 
wilf give the cabic contents, &c. 

Thus, the cubic contents of a square block a foot long, a 
foot wide and a foot thick is 1x1x1=1 foot. The cijrt>ic 
feet contained in a block 2 feet long, 2 feet wide and 2 feet 
t]hick, is 2x2x2=8 cubic feet. Hence the cube root of 8 
is 2| because 2^, that is, 2 X 2 X 2=8. 

RULE. 

I. Separate the given number into periods of three figures 
each, by putting a point over the unit figure, and every third 
figure from the place of units, towards the left, and lif there 
be decimals, point them from the unites place towards the 
right in the same manner. 

n. Find the greatest cube in the left hand period, and 
put its root in the quotient. 

III. Subtract the cube thus found from the said period, 
and to the remainder bring down the next period, calling 
this the dividend. 

IV. Multiply the square of the quotient by 300, calling 
it the divisor. 
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y. Seek bow often the divisor may be bad in tbe diyi- 
dend, and place tbe result in tbe quotient, (root.) 

YI. Multiply tbe divisor by tbi^ last quotient figure, and 
place tbe product under the dividend. 

YIl. Multiply tbe former quotient figure, or fignies, by 
tbe square of the last quotient figure, and that product by 
30, and write tbe product under tbe last ; then place tbe 
cube of tbe last quotient figure under these two products, 
and call their amount tbe subtrahend. 

YIII. Subtract the subtrahend fjrom the dividend, and U> 
tbe remainder bring down the nezt period for a new divi« 
dend, with which proceed as before ; and so on till tbe 
whole is finished. 

Note 1. If the subtrahend happens to be larger than tbe 
dividend, tbe last quotient figure must be made one less, and 
a new subtrahend found. 

2. When it happens that tbe divisor is not contained in 
the dividend, we must put a cipher in (he quotient, and 
bring down the next period for a new dividend ; and multiply 
the square of the whole quotient by 300 for a new diviso|r^ 

3. When there is a remainder after bringing down all the 
periods, we may annex periods of ciphers, and continue tbe 
operation to decimals. 

EXAMPLES. 

1. What is the length of tbe side of a cubic block, which 
contains 12167 solid or cubic inches ? 

Operation.* 

8 



? X 2 X 300 = 1200)41 67 dividen4. 

360Q 

2x3x3x30= 540 

3x3X3= 27 

4167 subtrahend. 



00 



* We fi9,yfi f^^an^that Ihe square of any number contains just twice aa many 
figures as Ihe number itself, or at least, but one less tlian twice that number. 
So also the cul^ (being a nynajter i|ii:Jtiplied into iti^ square) contains just 3 timet 
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9. Wjhat is the cube root of 34338,125 1 

34328,125(32,5 
27 

3X 3 X 300as270 0)7328 div idend. 

5400 
3X2X2X30= 360 

2x2x2s 8 



5768 subtrahend. 



32 X 32 X 300=30720 0)1560125 dividend. 

1536000 
32x5x6xaO^ 24000 

5X5X5= 125 

1560125 subtrahend. 



0000 



as many places of figures as the number itself, or at least, but two fis;ure8 leas 
than 3 times that nun^ier. Hence, bjr pointing any number into periods of 3 fig* 
nres each, as directed in the Rule, we may at once find how many figores the 
root will consist of.—Pointlng the above example, we have two periods : hwice 
we find that the root will consist of two figuies, viz. : a figure or tens and a fiffr 
ure of .units. * - * *• 

' We" then seek for the greatest cube in the first or left hand period, 13 
[thousands ;] tliis we find to be 8 [thousands,] the root of which is 8 [tens :] 
placing the S [tens] for the first figure in the n>ot, and its cube, 8 [thousands,] 
under the 13 [thousands, and subtracting it therefrom, the remainder ic 4 [thou- 
sands,] to wlUch we bring down the next period, 107, making 4167 inches, which 
remain. 

We have now disposed of 8000 inches in a cube, the length of each side of 
which beinff 2 [tens] =20 inches, and 20x20x20^=8000. Now suppose we make 
a cubic blocK, and suppose each side of it to be 2 [tens] = 20 inches, it will contida 
8000 cubic inches. We must now enlarge this block by the addition of 4107 cubic 
inches, so that the block shall retain its cubic form ; and in order to do this it is 
plain that we must make the addition on three sides of it. Now the square con- 
tents of each of these sides is 20X20°»400, and 400x3, the number of sides on 
which the addition is to be made, gives 1300, the square contents in the given 
sides. (But we may obtain the square contents in these sides by neglecting the 
cipher in the 2 tens =20, and multiply the square of this quotient figore 2 by 300, 
audit will produce the same. Thus, 2X2 X 300 »! 300 as above; and thus the 
rule is formed.) 

Now it is evident that the 4167 inches, which are to be added to this block di- 
vided by 1200, the square inches contained in the sides on which the additions are 
to bv made, will show the thickness of the additions to be made on each of the 
three sides. Thus, 1200 is contained in 4107, 3 times, which shows that the thick- 
ness of the additions must be 3 inches. We place (he 3 in the root, and multiply 
the square contents, 1200, by the thickness, 3 inches : that is, the last quotient 
figure ; making 3000 cubic inches contained in these additions, which we place 
imder the dividend. Now after these additions are made to the cube, there are 
3 vacancies on the comers, each of which is 3 inches wide, and 3 inches thick, 
and 20 inches long, containing 3 X 3 x 20 =180 cubic inches. This, multiplied by 3, 
gives the whole number of inches in the three vacancies, =540 cubic inches. But 
by the rule we neglect the cipher, and multiply the former quotient figure, 2 
[tens,] bytiie square of the last, and that product by 30, which produces the same 
elfoct. nras, 9X3 X 3 X30»540, which we place under the former. Now if we 



SXTlACTION OF THfi CTOl ROOT. lOS 

3. What i« the cube root of 21953 ? Atui. 28, 

4. What is the ciht root of 250047 ? Ang. 63^ 

5. What is the cube root of 614125 ? Ang* 8$* 

6. What is the cmbe root of 21024576 ? An$. 276 f 

7. What is the cube root of 94818»816 ? 4n#. 45,^. 

8. What is the cube root of 7612,812161 ? Ans. 19,67+ 

9. What is the cube root of ,121861281 ? Ans. ,495 X 

10. What is the cube root of ,000021962 ? Ans. ,028, 

1 1 . What is the cube root of ^ ? 

Thus, ^ 8=2, the numerate, and ^ 27=3, the denonu- 
nator. 

12. What is the cube root of 

13. What is the cube root o( 

14. What is the cube root of 

15. What is the pub^ roQt of 





APPLICATION OF THE OtJBE ROOT. 

1. How many solid or ciibi^ feet ar^ contained in a cii-^ 
^cal block wluch is 8 feet Jmg, 6 feet wide and 4 feet 
^ck? ^X6x4=rl92, Ans, 

2. How many solid or cubic feet of earth were thrown 
,ottt of a cellar which is 32 feet long, 25 feet wide, and 10 
ifeetdeep? Aa^. 8000. 

3. What is the length of the side of a cube ^liicl;i poxy- 
^ains 8000 solid or cubic feet ? |/ 8000= 26ft. Ans, 

4. A bushel contains 2150,420 solid or c^ic inches if 
^hat is the length of the side of a cubic box wliicb shall 
contain that quantity ! iin^. 12,9+ inches. 

5. The side of a certain cubical box measures 1 foot ; 
what is the length of the side of another that is 8 times as 
large ? 1 X 1 X 1 = 1 X 8=8, and $/ 8=2 feet, A?ts. 

examine oar cube, with all Uieee aKMitions made and placed to it, we ahaZl iSf- 
cover in one comer a vacancy, the length, breadtti and thickness, of which is rast 
S inches ; (that is, the same as the thickness of oiur last addition ; which, when 
fSHed, will just complete the cube. This vacancy contains 3X3X3=37 cubic 
inehes ; that is, the cube of the la«t (fuotient iifvre. These S7 cvMo Inches we 
nlace under the ibnner pxodaets, then add them vp, aad subtract the aonoant 
BTom the dividend, 4Mi7, and remains. Hence we find, that the side of a cube 
which contains UUf 7 inches niiBt measiire 93 inches ; or, that the cobe not «f 
lS107is33. 3 
Proe/.->88 , that is, 83X83XS3Bl2i67, the given sum, therefore right. 

17 
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NcU' The 8otid contents of similar figures are in pro- 
portion to each other as the cubes of their similar sides or 
diameters. 

6. If a ball 4 inches in diameter weigh 12 pounds, what 
win another ball of the same metal weigh, whose diameter 
is 7 inches ! 

4x4x4= ^^^Tli ^°' ^^- ^°- '^^* 

7x7x7=343 \ ^^^^ 64 : 12 : : 343 : Ans, 64^. 

7. If a globe of silver 3 inches in diameter be worth 150 
dollars ^hat is the value of a globe 6 inches in diameter ? 

Ans, $2844,44+ 

3. /low many globes 1 foot in diameter would it take to 

ipake ^ globe 2 feet in diameter ? Ans, 8. 

9. The diameter of a ball weighing 4 pounds, is three 
inches ; what is the diameter of anoUier ball 8 times as 
large? 

3x3x3=27, and 27x8=^216=6 inches, Ans. 

10. If the side of a cube of silver worth 20 dollars, be 2 
inches, what is the side of another cube of silver, who^e 
▼alue shall be 64 times as much ? Ans, 8 inches. 

11. If the diameter of the earth is 8000 miles, and the 
sun is one million times as large as the earth, what is the 
diameter of the sun ? Ans, Eight hundred thousand miles. 

Prob. 1. — The product of two or more parts of any num« 
jber given, to find that number. 

RULE. 

Divide the given product by the product of the given 
parts, and the quotient will be that power of the required 
number which is equal to the number of parts. 

Ex. 1 • If 2 ^^^ f ^^ ^ certain number be multiplied to- 
gether the product will be 54 ; what is that number ? 

Thus, ^xf =|, then 544-f =144, which is the 2d pow- 
er of the required^number, because the number of parts mul- 
tiplied were 2 ; then '\/144=12, Ans, 

E-x. ^. If f , ^ and ^ of a certain number be multiplied 
together the product will be 12000 : what is that number ? 

Thus, fx^xf =4^=1^; then 12000^^=27000, which 
is the 3d power of t£e required number ; and ^ 27000= 
30, the Answer. 
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pROB. 2. The product of an^ two or more numbers, and 
the proportion between them given, to find those numbers* 

RULE. 

Divide the given product by the product of the given terms 
of the proportion, and the quotient will be a power eqaal to the 
number of terms multiplied for a divisor ; and the root of 
that power, multiplied severally by the given terms of the 
proportion, will produce the required numbers. 

Ex.1. The product of two numbers is 2240 j and ihey are 
in proportion to each other as 5 to 7 ; what are those num- 
bers ? 5x7 =: 35)2240(64, and -v/64=8 ; 
Then 8x5, (one of the terms of the propor- ^ 

tion,) gives - - - ' ^^\ a 
And 8x7, (the other term of the proportion,) r * 

gives 56 3 

Ex. 2. The product of three numbers is 1296, and they 
are in proportion to each other as 1, 2 and 3 ; what are( 
those numbers ? 

Thus, 1 x2x 3=6)1296(216, (1=6 

6x <2 = 12^ Ans 



then ^216=6 



X < 2 = 12 5 

(3=18) 



A GENERAL RULE FOR EXTRACTING ROOTS OF ALL 

POWERS. 

RULE. 

1. Prepare the given number for extraction, by pointing 
it off from the units' place, as the required root directs; 

2. Find the first figure of the root by trials and. subtract 
its power from the left hand period. 

3. Bring down the first figure in the next period to the 
remainder and call this the dividend. 

4. Involve the root to the next inferior power to that 
ivhich is giren, aiid multiply it by the number denoting 
the given power for a divisor. 

5. Find how many timei^ the divisor may be had in the 
dividend, and the quotient will be another figure of th^ root« 

6. Involve the whole root to the given power, and sub- 
tract that power from as many periods of the given number, 
as you have found figures in the root* 
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7. BfiBg down tko first ficiure of the nasi period to Ae 
reoudndor for a new diTidend. 

8. Involve the whole root to the next inferior power to 
that which is given, and multiply it by the number deno- 
ting the given power for a divisor, as before ; and proceed 
in this manner till the whole is finished. 

Note. When the number to be subtracted is greater thaa 
the periods from which it is to be subtracted, the last quo- 
tient figure must be taken less, d&d. 

EXAMPLES. 

1. What is the cube root of 94818,816 f 

9481d,816(45«6 root. 
64 

4 X 4 X 3=48 )308 divide nd. 

45 X 45 X 45= 91125 sub trahend. 

45 X 45 X 3 =6075 )3693,8 divide nd* 

456 X 456 X 456= 94818,81 6 subtrahend. 

00000,000 

2. What is the slursolid, or 5th root of 17210368 ? 

17210368(28 root, 
32 

§X2X2X2=16X4=64)1401 dividend. 

28 X 28 X 28 X 28 X 28= 17210368 subtrahend. 

00000000 

Note. The roots of most powers may be found by the 
square and cube roots only, by the following 

RULE. 

1. For the biquadrate, or 4th root, extract the square root 
of the square root. 

2. For the 6th root, extract the cube root of the square 
toot. 

3- For the 8th root, extract the square root, which re- 
duces it to the 4th power ; then extract the root of that 
power as above^ 
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4. For tlie 9tli root^ extract the cube root of the cube root. 

6. For the 12th root, extract the square root, which will 
reduce it to the 6th power ; then find the root of the Gth 
power ad above. 

EXAMPLES* 

> 

1. What is the biquadrate, or 4th root of 20736 

Thus, the square root of 20736 is 144 ; 

then, the square root of 144 is 12, the Ans. 

2. What is the square cubed, or the sixth root of 

481890304? 

Thus, -v/481890304=21952 ; and ^ 21952-28, Ans. 

3. Extract the square biquadrate, or eighth root oi 

1001129150390625. 

Csquan 
4th power. 8d power, or 

Thus, -y/lOOl 129150390625=^31640625= ^5625= 
75, root, the answer. 



Questions, 

I. What is a cube T bringing down all the periods, how may 

9. What is it to extract the cube root ? we continue ^he bperation 7 

3. What is a solid body, having six '6. Repeat the rule for extracting the 

equal sides, each an exact square ? roots of all powers ? 

4^ What is the Rule for extracting the 7. How may the roots of most powers' 

cube root 1 be found ? 
ft. When there is a remainder after 



ALLIGATION. 

Alligation is the method of mixing several simples of dif- 
ferent qualities, so that the composition may be a mean, or 
middle quality. It consists of two kinds. Alligation Medial 
and Alligation Alternate. 

ALLIGATION MEDIAL, 

Is when the quantities and prices of several things are 
given, to find the mean price of the mixture composed of 
those materials. 

RULE. 

As the sum of the quantities^ or whole composition, is tb 
the whole value, so is any part of the composition) to its 
mean price, or value. 

17* 



198 ALLMATtOir. 



1. A fanner mixed together 4 bushels, of rye, worth 9<f 
cents per bushel, 6 bushels of com, worth 50 cents per 
bushel, and 8 bushels of oats, worth 30 cents per bushel ; 
what is a bushel of this mixtore worth? 

cti. etc 

4 boshelsat 90 cost 360 
6 " 50 ** 300 

8 ** 30 •* 240 



18 bushels cost - - 900 

As 18 : 900 : : 1 : 50 cents, price of 1 bushel. 

2. A grocer mixed 5c wt. of sugar, worth $10 per cwt., 
8c wt. worth $12 per cwt., with 3c wt, worth $9 per cwt. ; 
what will be the cost of 4c wt. of this mixture ? 

Ans. $43^25. 

3. A vintner mixed together 16 gallons of wine at $1,1 2c; 
per gallon, 12 gallons at $ ,90 per gallon, and 20 gallons 
at $ ,95 per gallon ; what is the price of a gallon of thd 
mixture ? Ans. $ ,99, 4m. 4^ 

4. A goldsmith melted together 5 ouiices pf gpld 21 car- 
ats fine, and 3 ounces 19 carats fine ; what is the fihisiiesii 
bir the mixture*) that is^ bf bne ounce of this mixture ? 

Ans. 20\ carats fin^i 

5. A Grocer mixed 20 gallons of water with 85 gallon^ 
bf rum, worth 76 cents per gallon, what is a gallon of the 
biixUiire worth ? y4»J. 61ctS. 6m. + 

6. A Refiner melted together 121b. of silver bullion of 
6oz. fine, 81b. of 7oz. fine, and 101b of 8oz. fine, I demand 
the fineness of the mixture. Ans, 6oz. 18pwt. 16gr. 

7. Suppose that Slbs. of gold of 22 carats fine, 51bs. of 
20 carats fine, and 1 lb. alloy be melted together, what will 
be the fineness of the compound ? Ans* 18^ carats fine. 



ALLIGATION ALTERNATE, 

Is when the prices of the several simples and the mean 
price or rate are given, to find what ptioporlion of each must 
be taken to compose a mixture of the given rate. It is 
therefore the reverse of AUigaidoil me^al, and mnj be 
proved by it. 



AlXtOATION; 



lt» 



CISS I. 

When the mean rate and the taies of the several ingredients 
are given, toithout any limited quantity. 

RULE. 

1. Rednce the several prices to the same denommation. 

2. Set the several prices under each othe^ in a column, 
and place the mean rate on the left. 

3. Connect or link each price ivhich is less than the meaii 
rate, with one or any number of those which are greater 
than the mean rate, and each price greater than the mean 
rate with one, or any number of the less. 

4. Place the difference between the mean rate and that 
of each of the simples, opposite the price with which they 
are connected. 

5. Then if only one difference stand against any rate, it 
will be the quantity belonging to that price, but if there be 
^everal^ their sum will be the quantity! 

EXAMPLES. 

1. A Grocer would mix the foUowmg qualities of suga^, 

Viz: at Scts.^ 9ct3., llcts., and 12cts. per lb., what quantity 

hiust he take of each sort, that the mixture may be wor^ 

lOcts. per lb. 

. fcta. 



cts 
10 



•o 



cts. 

8- 
9- 



11— J 
12— 




Or 



Ans. 




>'AnS' 



Here we set down the prices of the simples in order^ 
from the least to the greatest ; placing the mean rate at the 
left hand. And in the first way of linkng the prices, and 
taking the difference between the several prices and mean 
rate, and placing each difference at the opposite end of the 
link, we find that we must take in proportion of 2lb8. at Sets., 
lib. at 9cts., lib. at llcts., and 2ibs. at 12cts. ; and in the 
2d operation, we have the proportion of lib. at 8cts., 21b. at 
9cts., 21b. at llcts., and lib. at i2cts. It will be seen that 
by linking any two of the prices together^ and pbdoig the 
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difference between those prices and the mean rate alternate* 
ly, that is, placing the difference between the greater price 
and the mean rate^ against the lesser price, and placing the 
difference between the lesser price and the mean rate, 
against the greater price, thd difference of the prices becdme 
mutually changed ; and these differences express the rela- 
tire quantities of each simple, necessary to form the com- 
pound, and what is lost on one quantity, is gained on another. 
Hence the balance of loss and gain between any two, will 
be equal, consequently the same on the'whole. 

2. A Merchant has three sorts of tea, viz. : one sort at 5 
shillings per lb., another at 7 shillings per lb., and another 
at 8 shillings per lb., what proportion of each kind must he 
take to make a mixture worth 6s. per lb; ? 

A. 



. 8-) 7) 

Ans, 6 i 



Sr-i 2+l=:5lb. at 58* 
1 =:llb. at7s. 
1 =llb. atSsi 



8^ J 

!3. How much vinegar at 42cts., 60cts. and 67cts. pef 
gallon, must be mixed together, so that it may be worth 64 
cents per gallon ? 

Ans. 3gals. at 42ct8., 3d6. at 60c. and 26do. at 67c. 

4. How much sugar at dots, and 15cts. per lb. must be 
hiixed together, so that the compound may be worth 12 
cents per lb.? Ans. An equal quantity of each sort. 

5. A Goldsmith mixed together gold of 17, 19, 21, and 
24 carats fine, so that the composition was 22 carats fine 
what proportion did he take of each t 

Ans. 2 of each of the first 3 sorts, and 9 of the last. 

6. A Merchant has spices at7d. 8d. lOd. and lid. per 
lb. which he would mix together so that the whole compo- 
sition may be sold at 9d. per lb., what proportion must he 
take of each kind ? 




4th Ans. 31b. of each sort. 
These four answers arise from the varions ways of link- 
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ing llie inrices of the ingredionte together. Hence we wmf 
see that questions in tms rule admit of a great varietj of 
answers ; for having found one answer, we may take any 
other numbers which have the same proportion between 
themselves, as the numbers have which, compose the 
answer. 

CASE it. 

When one of the ingredients t> limited to a certain quantUy 

to find what quantity of each of the others must he 

taken in proportion to the given quantity, 

RULE. 

i. Link the prices and take their differenfces as in Case 
I. which will give the unlimited proportions. 

2, Then as the proportion whose quantity is limited, is 
to its limited quantity, so is each of the otner proportion* 
to its required quantity. 

EXAMPLES. 

i. A man wishes to mix 5 bushels of wheat worth dCT 
cents per bushel, with rye at 56cts. per bushel, barley a< 
36ct8., and oats at 30cts., so that the composition may be' 
sold for 45cts. per bushel; 

90-^ — k 15 the proportion whose quanti^ 
9 [is limited* 

45 
: 5 : : d : S busheb of rye. 
: 5::11 : 3| *^ barley^ 
J 5 : : 45 : 15 '* bats. 

3. Ho# much water at per gallon, ndust be mixed witiK 
100 gallons of brandy worth 180cts. per gallon, to reduce 
it to 150cts. per gallon? Ans. 20gal. 

3. How much gold of 15, of 17, and of 22 carats fine, 
must be mixed with 5oz. of 18 carats fine, so that the 
composition may be 20 carats fine 7 

Ans, 5oz. of 15, 5oz. of 17, and 35os. of 22 carats fine. 

4. With 95 gallons of wine worth S^ctdi. per gallon, I 
mixed wine at 80cts. per gallon, and some water, so that it 



cts. 
mean rate 45 
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Stood me in 76ct8. per gallon, bow much wine and how 
Aiucb water did I take ? 

Ans. 95galB. wine at 80cta., and SOgals. water 

CASE llli 

When the whole iomposiiion is UmUed to a given quantity, 

RULE. 

i. Link the prices and find the proportions as in Case 1. 
Then, as the sum of the proportion is to the given quantity 
Or whole composition, so is each proportion to its required 
quantity. 

1. A Qrocerlias sugar at 5cts., 7cts., lOcts. and 13cts. 
per lb., aiid would mix them together so as to fill a cask of 
^OOlbs. worth Sets, per pound. 

CtM. 

r 5 5 

cts. 1 7 — I 3 

mean rate, 8 ) 10 — ■ 1 

(l3 ■^_3 

1 1 :=sum of the proportion. 

As 1 1 : 200 : : 5 90Mlbs. at 5cts. 

11 : 200 : :2 36^4 7cts. 

11 : 200 :: 1 18^ lOcts. 

11 : 200 : : 3 54^ 13ct8. 

2. How much water of no talue must b^ mixed with 
(spirits at OOcts. per gallon, so as to fill a 6ask of I20gals. 
that may be sold for 60cts. per gallon ? 

Ans. 40galB. of water, and 80gals. of spirits. 

3. A Grocer has teas at 2s., 3s., 5s., and 6s. per lb. and 
would mix them together so that the composition may be 
worth 4s. per lb. What quantity must he take of each, to 
fiill a chest that will hold 90lbs. ? 

Ans. 30lbs., 15lbs., 15lbs.j and 30lbs. 

4. How much gold of 15, of 17, of 18, and of 22 carats 
fine, must be mixed together, to make a composition of 
40os. that vrill be 20 carats fine ? 

Ans. 5oz. of 15 5 of 17, 5 of 18, and 25oz. of 23« 
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Questions. 

1. What Is Alligation 1 limited to a certain quantity, how do 

%. What is Alligation Medial 1 you find what quantity of eacn of the 

t. What is the rule ? others must be taken in proportion tp 

4. What is Alligation Alternate 1 the given quantity t 

ft. When the mean rate and the rates 7. When the whole compositiMi if 

of the ingredients are given without limited to a given quantity, how do you 

any limited qua^itity, how do you find find the proportional quantities of eac^ 

the proportional quantity ? ingredient 1 
6. Wnen one of the Ingrediejits is 



ARITHMETICAL PROGRESSION. 

Any rank, or series of numbers more than two,^ i/icreas- 
ing by a common excess, or decreasing by a common dif- 
ference, is called an Arithmetical Series or Progression. 

The number which is continually added or subtracted, i^ 
called the common difference. 

When the numbers are formed by a continual addition of 
the common difference it is called an ascending series ; but 
when they are formed by a continual subtraction of the 
conuQpn difference, they form a descending series. 

Til 5 "^* ^* ^* ^* ^^* ^^ ^^ ?s(^^P4ii>g series. 
' ^®* ^ 10, 8, 6, 4, 2, is a.descending series. 

The numbers which form the series are called the term^ 
pf the series, or progression ; the first and last terms oJF 
.which are called the extrenies. 

A jseries in progression includes five parts, viz. : 

1. The first term. 

2. The last term. 

3. The number of terms. 

4. The common difference. 

5. The sum of all the terms : 

by having any three of which given, the other two m^y be 
found. 

CASE I. 

The first term, common difference, and number of terms 
given, to find the last term, 

RULE. 

Multiply the number of terms, less 1, by the commcm 
difference, and to the product add the first term, and tbp 
sum will be the last term. 
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BXAMPLSS. 

1. A mui bovght 17 yards of clotb, giving 5 cents Ibi 
die first yard, 8 cents for the second, 11 cents for the third, 
and so on, increasing with a common difference of three 
cents on each yard ; what was the cost of the last yard ? 

V.,. 1 lie It will be seen that the 

Numb, of tenns. less 1,=16 ^,,„^^ difference will al- 

ways be added (me time less 
.g than the number of terms. 

J^;— ♦ *^.^ -LR Thus, for the second yard 

First term, ' ' +^ q^ eommon difference is 

* ^ _ eQ added to the first yard one 

Ltastterm, . - - -OJ time, for the third yard it is 

added 2 times ; and for the 17th yard, it must be added to 
the price of the first yard 16 times. 1 6 x 3=48, that is the 
17th yard wiU cost 48 cents more than the 1st yard ; and 
48+6=^63, the price of the last 

2. If the first term be 6, and the comonon differeotoe 3. 
and the number of terms 100, what is the last term ? 

Ans, 302, 

« 

3. A man, in traveling a certain journey in 1 1 days, 
traveled thirteen miles the first day, and increased ever^ 
day two miles ; how many miles did he travel the last day? 

Ans. 33 miles* 

CASE II. 

The first term^ last term, and number of terms given, to 
find the common difference, 

RULE. 

Divide the difference of the extremes by the number of 
terms less 1, and the quotient will be the common difference. 

EXAMPLES. 

1. A man bought 17 yards of cloth in arithmetical pro- 
giwisien. For the first yard he gave 5 cents, and for the 
la(it M ceats ; what was the common difference, or the ui- 
xrease of the price on each succeeding yard? 



No. of tenn», i iq^^q^'^ com. diff. 
loss 1) J 
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Extremes J ^^ ^^^^ the reverse of 

those in Case I» and 
taking the Ist ex? 
treme from the last ev- 
idently shows the whole increase of the 16 additions; and 
dividmg hy 16, the namher of terms, less 1, shows the in? 
crease of one addition ; that is, the common difference. 

2. If the extremes be 3 and 273 > and the number of terms 
46, what is the common difference ? Ans, 6. 

3. A man had 8 sons whose several ages differed alike ; 
the youngest was 7 years old and the oldest 35 ; what was 
the common difference of their ages ? Ans, 4yrs. 

4. A man performed a journey in 1 1 days. The first'ds^ 
he traveled tnirteen miles and the last day 33, increasing 
every day by an equal excess ; what was the ^aily increase ? 

Ans. Daily increase 2 miles. 

CASE III. 

The first term^ last term, and number of terms given, tq 
find the sum cf all the terms. 

RULE. 

Multiply the sum of the extremes by the number of t^enos, 
and half the product will be the answer, 

EXAMPLES. 

1. A man bought 12 yards of cloth in arithmetical pro? 

gression. For the first yard he gave 6 cents, and for the h^^ 

yard 39 cents ; what did the whole amount to ? 

Operation. If ^e take half the price 

^ of the first and last yards it 

. ^^ will give the average price 

« ^, 77 of the whole. Thus, 6+39 

Sum of the extremes 45 . ^45^ ^y^^ 3^^ ^f ^^^ ^^^ 

Number of terms X 12 ^,^^^3^ ^^d 454-2=22icts. 

"' the average price, and 22j x 

)^^Q 12==:270cts., the Ans. 

~r~ But if we multiply the 

27Q.C. 3i|rhole sum of the extreme^ 

by the number of terms, (as in the <^en^on>} and take ^a^ 

18 
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the product, it will produce the same effect, and will gene-^ 
rally be found jNreferable, as it will prevent the necessity of 
fractions. Hence the Rule. 

2. If the first term of an arithmetical series be 3, the last 
term 150, and the number of terms 50, what is the sum of 
the series ? Ans, 3825. 

3. How many strokes does a regular clock strike in 12 
hours ? Ans. 78. 

4. What is the sum of the first 25 numbers in their natr 
ural order? thus, 1, 2, 3, 4, 5, <&c. Ans. 325. 

i$. A merchant sold 100 yards of cloth. For the first 
yard he received 12 cents, for the second 15cts., for the 
third 18 cents, and so on, increasing 3 cents on each suc- 
ceeding yard to the last ; what did he receive for the la^t 
yard, and what was the amount of the whole ? 

{Note, We must find the last term by the Rule, Case I. 
Thus, 3x99+12=309.) 

Ans, Last yard $3,09; whole amount $16Q,50. 

6. A man performed a journey in 11 days, traveling 13 
miles the 1st day, and increasing every day by an equal 
excess until the last day's travel was 33 miles : what was 
the daily increase, and the whole distance traveled ? 

(The daily increase or common difiference is found by 
Case 2.) Ans, Daily increase 2n)., whole distance 253m. 

7. If the first term in an arithmetical prpgressien be 4, 
the second 7, the third 10, &c. up to the Blst term, what 
is the sum of all the terms ? Ans. 10044. 

8. If 140 oranges be placed in a straight line 2 yards 
distant from each other, and a basket placed 2 yards disr 
tant from the first orange, what distance must that boy travr 
el who gathers them up singly, returning with them 1 by 1 
to the basket ? 

(Obs, — Lt will be seen that the travel to the 1st orange 
and back again to the basket will be 2+2 =4 yards, and to 
the last orange and back again to the basket will be 4 X 140 
=560 yards. Hence the first term is 4, the last term 560, 
and the number of terms 140.) 

Ans. 22 miles 3 furlpngs 100 yards. 
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CASE IV. 

The first temif last term and common difference given, to 
find the number of terms, 

RULE. 

Divide the difference of the extremes by the commoii 
difference, and the quotient increased by 1, will be the num- 
ber of terms. 

EXA1APLE&. 

1 . A man bought cloth in arithmetical progression, gitin^ 
5 cents for the first yard, and increasing the price of each 
succeeding yard by 3 cents to the last, which was 53 cents ; 
how many yards did he buy ? 

i?^t,.^«,oo J 53 We found (Case 2, Ex. 1, 
U^xtremesj^ that the difference of the ex- 
Common difference 3)48 tremes, divided by the num- 
Number of terms, \ 16 ber of terms, less 1,) gave 
less 1 , % +1 ^^ common difference; and 

"^ verse, it is evident that the 

difference of the extremes, divided by the common differ- 
ence, will give the number of terms, less 1. 

2. If the extremes be 3 and 273, and the common differ-^ 
ence 6, what is the number of terms ? Ans. 46. 

3. A inan being asked how many children he had, replied, 
t)iat his youngest was 7 years old and his oldest 35, and 
the common difference of their ages was four years ; how 
many had he ? Ans. 8 

4. A man going a journey traveled the first day thirteen 
miles, and increased every day's travel two miles to the 
last, which was 33 miles ; how many days did he travel, 
and how far did he travel ? 

Ans. 1 1 days, and the distance traveled 253 miles. 



Questions 

i. What is Arithmetical Progression t 5. What are the numbers called which 

S. What is the number which is con- form the senes ? 

tinually added or subtracted called 7 0. What are the first and last tenns 

8. When the numbers are formed by * called ? 

a continual addition of the common dix- 7. How many parts does a series in 

forence, what is it called 1 progression include, and what are they T 

4. When formed br a continual sub- 8. Having the first term, common cai* 
traction, what is it called? 
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ffn«iiMt]idiiii]iib«rofteniiagir«nfhow and number of temui given, how do yoa 

do you find tlio last term 1 And the sum of all the terms? 

9. Bitfiag tbB first tenn, last teim, 11. HaTing the first term, last term 
and tte nnmber of terms given, how do and common difference, how do yon find 
yoa find the common difference ? the nomber of tenns f 

10. Having tiie first term, last term. 



GEOMETRICAL PROGRESSION, 

Is any rank or series of nambers, increasing by a con- 
stant multiplier, or decreasing by a constant divisor ; and 
this multiplier or divisor is called the ratio of the progres- 

•100. 

^ 1, 2, 4, 8^ 16, dec, is an inereltfing geomefri- 
^liu < series ; and 

^' i8, 4, 2, 1, ^ &c., is a decreasing geometrical 
( series, and the ratio is 2. 

In this, as in arithmetical pogression, there are five piarts^ 
tiz. : 1st, the first tei'm ; 2na, the last term ; 3d, the number 
of terms ; 4th, the ratio ; 5th, the sum of all the terms, any 
a of which being given, the other two may be founds 

Ci.8B v 

Crivetif the first ternif ike ratio, dni the number of terrHS^ 
to find the hut term, 

RtTLE.. 

1. Write down a fieiw of the leading powers of tlie ratio^ 
placing their indices,* viz. : 1, 2, 3, 4, &c. over them. 

2. Add together the most convenient indices, to make an 
index, less by 1 than the number of the term sought.f 

3. Multiply together the powers belonging to, or standing 
tinder, those Indiced, and their product^ multiplied by the 
first term, will give the term sought. 



* To find the laet term of a long series of numbers, by multiplication, would be 
v^ry tedious, therefore we have a series of numbers in arithmetical proportion, 
called indices, whose common difference is 1. Then if the powers standing un- 
der any of those indices b^ multiplied together, their prdduct will express a power 
equal to the sum of those indices which were used. 

t The reason why the sum of the indices must be 1 less than the number of terms 
sought is very evident: for examfile, if the first term be 4, and Uie ratio 9,i«- 
qufared the sixth term. Thus, 4x3x3x3x3x3=972, the sixth term ; and if 
we examine the process, we rtuUl see that the ratio is five times a fodor ; that 
is, one time less than the number of terms ; and the filth power <tf the ralfo, bmiI- 
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EXAMPLES. 

1. A man bought 12 yards of clotn, and by agreement 
was to pay what the last yard would come td, at 3 cents 
for the 1st yard, 6 cents for the second, and so on, doubling 
the price to the last ; what did the last yard come to ? 

i 2^^ 3 4^^ y indices. 
2 4 8 16 32 leading powers of the ratio., 
Then, 5+4+2 = 11, the number of terms, less 1. 
32X16X4=2048, the 11th power of the ratio. 

X 3, the first term. 

The last term, or ) - 

cost of thfelabt yard, J 6144cts. = $61,44, Ans. 

2. If the first term be 4, and the ratio 3, what is th^ 
25th term ? Ans. 1129718145924. 

3. A. drover purchased 15 head of cattle, and agreed to 
pay what the last would come to, reckoning 3 dollars for 
the first, 12 dollars for the second, and so on in a quad^u- 
plb, djr fourfould proportion ; I demand the sum to be paid ? 

Ans. $805306368. 

4. A draper sold 20 yards of superfine cloth, on condi- 
tiop that he should Receive pay for the last yard only, reck- 
oning 3 cents for the first yard, 9 cents foir the i^econd, 
27 cents for the third, and so on in triple proportion ; how 
much did he receive for the whole ? 

Ans. $34867844,01. 

5. Twelve men received a sum of money. The first had 
^3, the second $6, the third f 12, and so on in a twofold 
proportion ; how many dollars had the last ? Atis, $6144i 

6. If the first term of a geometrical series be 1 , and the 
ratio 6, what is the 1 2th term ? Ans. 362797056. 



tiplied by the first term, produces the sixth. Hence the sum, of the indices used 
denoting the leading powers of the ratio, must always be 1 less than the number 
df the terms sought. 

Again ; if the first term be 3, and the ratio % what is the 13th term ^— iThns, 
3X2X2X2X2X2X2X2X2X2X2X2X2=12288. Here we see that the ratio 
is twelve times a factor, and multiplied into the first term ; thi^t is, the IStl^ 
power of the ratio multiplied by the first term,« 13th term.— But to raise the ratio 
|o its ISth power, we need not multiply all the intermediate powers : for M— 16 
and 16 x 16ai8d6, the 8th power ; that is, the 4th power x 4th power— stb power, 
«nl8iOK 16-4006; the IXh iMwer, and 4096x3^11988, as before. 

18* 
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CA8B 11. 

Tke first t€rm^ the Imst temij {or the CKtremeSf) and tke 
ratio given f t0 find the sum of the series, 

RULB. 

Multiply the last term by the ratio ; from the product sub- 
tract the first term, and divide the rentainder by the ratio, 
less 1 , and the quotient will be the sum of all the terms; 

BXAMPLKS. 

1 . A man bought 6 yards of cloth, giving 2 cents for the 
first yard, 6 cents for the second, and so on in triple pro- 
portion ; what did the last yard cost, and how much was 
the cost of the whole ? 

By Case I, the c ost of the last yard is 486 cents. 
Then ^^^X 3—2 =728 the Ans, 
^ * 3-1 

2. tf the first term of a geomctricial series be 3, and 
thi& last term 6144, and the ratio 2, what is the sum of all 
the terms ? Ans. 12285. 

3. If the extremes of a geometrical series be 10, and 
196830, and the ratio 3, what is the sum of all the terms ? 

Ans, 295240. 
[Nate, In the following examples, the scholar must find 
the last term of the series by Case 1 ; then fmd the sum ot 
all the terms, as above.) 

4. A man purchased a valuable tract of land contaiRHig 
fifteen acres, agreeing to give 1 dollar lor the first acre, 4 
dollars for the second, and so on in a quadruple, or fburlold 
proportion ; what did the whole tract cost him ? 

Ans. $357913941. 

5. What debt can be discharged in a year, by paying 1 
cent the fi^st month, 10 cents the second, and so on in a 
tenfold proportion ? Ans* $1111111121^11. 

G. If a pound ( 12oz.) of gold be sold at the rate of 2 

cents for the first ounce, 8 cents for the second, 32 cents for 

the third, and so cm in a fourfold proportion to the last ; what 

will it amount to ? Ans. $111848,10. 

7. A merchant sold 14 yards of Italian silk at the rate ot 

cents for the first yaidv 12 ceate Ant ihe eeeoad^ aad eo 
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5n in geometrical progression; how much did the last yard 
come tO| and what did the whole amount to ? Ans^ The 
last come to $63772,92, aiid the whole $95659,36. 

8. A man bought a horse, and by agreement was to givd 
a cent for the first nail, two for the second, four for the thurd, 
and so on ; there were four shoes, and eight nails in each 
shoe ; what did the horse come to at that rate ? 

Ans. $42949672,95. 

9. A thresher worked 20 days for a farmer, and received 
for the first day's work 4 barley-corns, for the second 12 
barley-corns, for the third 36 barley-corns, and so on in 
triple geometrical progression ; what did his 20 day^s labout 
come to, allowing 7680 barley-corns to make a pint, and 
the whole quantity to be sold at 50cts. per bushel ? 

Ans, $7093,50, rejecting remainders. 

10. If a body put in motion move 1 inch the first second 
of time, 3 inches the second, 9 inches the 3d second of 
time, and thus continue to increase its motion in triple pro^ 
portion, geometrical, how many yards will it move in the 
term of half a minute ? Ans. 2859599056870yd9. 0(t. 
4 inches, which is no less than one thousand six hundred 
and twenty-four millions of miles. 



f <■ iBl 



Questions. 

1. Wliat is Geometrical Progression ? and the number of terms ^iv^n^VioW ^6 

3. What is the multiplier or divisor in yon find the last term ? 
Geometrical Progression called 1 5. ^Saving the first term, the lut 

S. How many parts are there in Geo- term, (or the extremes,) aAd tb« ratio 

metrical Progression ? given, how do you find th0 sum of tb* 

4. Having the first term, tl«e ratio, series ? 



ANNUITIES. 

To find the amount of an annuity at Simple Interest^ bp 
Arithmetical Progression. 

RULE. 

Make 1 the first term of an arithmetical series, and the 
ratio the common difference — multiply the common differ- 
ence by the number of terms less 1, and to the product add 
the first term for the last. Then find the sum of all ik^ 
terms by the Rule, Case III. page 205, which will bo the 
amount of $1 annuity for the given number of years 
Multiply ibis amount by ihe |[ive«i turn for the whole 



2\i ANNUITIES AT COMPOUND INTEREdT. 

EXAHPLES. 

i. What will $200 yearly annuity, remaining unpiaid oar 
in arrears 8 years, amount to at 6 per cent ? 

Ratio ,06 then first term 1,00 
Multiply by 8 years less 1 =7 last ter m 1,42 

,42 sum 2,42 

Add the first term, 1,00 number of ter ms 8 

1,42 2 )19,36 

Annrant of $1 annuity for 8 years, 9,68 

. 200 

Ans. $1936,00. 

2. What is the amount of a yearly rent of $75 remain- 
ing unpaid, or in arrears, 25 years, at 6 per cent? [Atis. 
,06x24 + 1=2,44. Then 1+2,44x25-^-2x75= $3225, 

3. What is the amount of an annuity of $600 remaining 
in arrears 10 years, at 6 per cent ? Ans, $7620. 



ANNUITIES OR PENSIONS COMPUTED AT COMPOUND 

INTEREST. 

CASE i: 

To find the amount of an annuity or pension in arrears oi 

Compound Interest, 

RULE. 

kaise the ratio to a power equal to the giveti number of 
^aris. From that power subtract 1 , and divide the femaia- 
der by the ratio, less 1 , and the quotient will be the amount 
of $1 annuity for the given time. Multiply this amount by 
the given annuity, and the product will be the amount re- 
quired. 

Note. The ratio is the amount of $1, &c. at the given 
rate for one year. 

Examples. 

1. What will $60 yearly annuity amount to, being for- 
borne, or unpaid 5 years, at 6 per cent compound interest ^ 

Riktio 1,06x1,06x1,06x1,06x106— 1,-r- ,06=5,637094-. 
Amount of $1 annuity for 5 years =5,63709 

given annuity x60 

Amount of $60 annuity 5 yea*s $338,22540 
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A TABLE. 

Showing the amount €f %l or £1 mwnuU^ at 6 ^tnd 6 per 
cent for any number of years^ not exceeding 34; 



yrs. 

1 


i per cent. 


6 per cent. 


yrs. 

18 


ft per cent. 


6 per cent. 


1,000000 


1,000000 


28,132385 


30,905653 


2 


2,050000 


2,060000 


19 


30,539004 


33,759992 


3 


3,152500 


3,138600 


20 


33,065954 


36,785692 


4 


4,310125 


4,374616 


21 


35,719252 


39,992727 


5 


5,525631 


5,637093 


22 


38,505214 


43,392291 


6 


6,801913 


6,975318 


23 


41,430475 


46,995828 


7 


8,142009 


8,393837 


24 


44,501999 


50,815578 


8 


9,549109 


9,897467 


25 


47,727099 


54,864512 


9 


11,026564 


11,491315 


26 


51,113454 


69,156382 


10 


12,577892 


13,180770 


27 


54,669126 


63,705766 


11 


14,206787 


14,971643 


28 


58,402583 


68,528112 


12 


15,917126 


16,869942 


29 


62,322712 


73,639798 


13 


17,712983 


18,882138 


30 


66,438847 


79,058186 


14 


19,598632 


21,015066 


31 


70,760790 


84,801677 


15 


21,678564 


23,275969 


32 


76,298829 


90,889778 


16 


23,657492 


25,672528 


33 


80,063771 


97,343166 


17 


25,840366 


28,212380 


34 


85,066959 


104,183754 



To find the amount of an annuity by this Table^ 

Rule. — Opposite the given year and under the rate per 
cent you will find the amount of $1 for the given time. 
Multiply this amount by the given annuity. 

2. If a salary of $90 per annum, to be paid yearly, re* 
main in arrears 12 years, what will be its amount at 5 per 
cent compound interest ? 

Tabular amount 15,917126 
given ani^uity x90 

Ans. $1432,54l340r=$1432,54c. l^m. 

3. What is the amount of an annuity of $100 remaining 
unpaid, or ih arrears 20 years, at 6 per cent compound in* 
terest? Ans, $ 3678,55c. 9^m. 

4. If an annual pension of $130 remain in arrears 7 
years, what is the amount due, at 6 per cent compound in* 
Cerest? Ans. $1091,1 9c.8^m» 

5. What would $50 annuity amount to at 6 per cent com* 
pound interest, for 33 years ? Ans. $4867,i6c.8+ni. 
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ANIVOITIES AT COMPOUND INTEREST; 



CASE li. 

To find the present worth of annuities. 
The present worth here spoken of, is such a sum as if 
put at compound interest for the given rate and time will be 
equal to the amount of the given annuity. 

RULE. 

Raise the ratio to a power equal to the given number of 
years. Then divide the annuity by that power, and sub- 
tract the quotient from the annuity, and divide the remain- 
der by the ratio, less 1. 

EXAMPLES. 

1. What sum of ready money will purchase a yearly 
annuity of $60, to continue 4 years, at 6 per cent ? 

Ratio 1,06X1,06x1,06x1,06= 

• 1 ,26247696)60,00000000000(47,5256+ 
then from the annuity 60,0000 
Subtract this quotient 47,5256 

ratio 1 ,06—1 = ,06)12,4744 



Ans, $207,906 + = $207iO0c. 6m. + 

TABLE II. 

Showing the present worth of an annuity of $1 or £l,at 5 
and 6 per cent for any number of years from 1 to 32. 



1 


5 per cent. 


6 per cent. 


yrs. 
17 


5 per'cent. 


6 per cent. 


0,952381 


0,943396 


11,274066 


10,477260 


2 


1,859410 


1 ,833393 


18 


1 1 ,689587 


10,827603 


3 


2,723248 


2,673012 


19 


12,085321 


11,158116 


4 


3,545950 


3,465106 


20 


12,462210 


11,469921 


5 


4,329477 


4,212364 


21 


12,821153 


11,764077 


6 


5,075692 


4,917324 


22 


13,163003 


12,041582 


7 


5,786278 


5,582381 


23 13,488574 


12,303380 


8 


6,463213 


6,209794 


24 


13,798642 


12,550357 


9 


7,107822 


6,801692 


25 


14,093944 


12,783356 


10 


7,721735 


7,360087 


26 


14,375185 


13,003166 


11 


8,306414 


7,886875 


27 


14,643034 


13,210534 


12 


8,863252 


8,383844 


28 


14,898127 


13,406164 


13 


9,393573 


8,852683 


29 


15,141073 


13,590721 


14 


9,898641 


9,294984 


30 


15,372451 


13,764831- 


15 


10,379658 


9,712249 


31 15,592810 


13,929080 


16 


10,837769 


10,105895 


32 15,802681 


14,084042 
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RULE. 

Multiply the present wojth, found in T«ible 11. opposite 
the given year, and under the rate per cent, by the given 
annuity. 

2. What is the present worth of an annuity of $200, to 
continue 10 years, at 6 per cent ? 

by Table II. present worth of $1 for lOyrs. 7,360087 

X200 

Ans, $1472,lc.7^m. $1472,017400 

3. How much must be paid in ready money, to purchase 
an annuity of $156 to continue 8 years at 5 per cent ? 

Ans. 1008,26c.lm.+ 

4. What is the present worth of an annual pension of 
$96 a year, to continue 5 years at 6 per cent compound 
interest ? Ans, $404,38c.6m.4-. 

5. What ready money will purchase an annuity of $112 
to continue 30 years, at 5 per cent compound interest ? 

Ans. $1721,71,4^+. 

CASE III. 

To find the present worth of annuities^ leases, <^c, taken tj^ 
reversion at Compound Interest, 

Observation. — Annuities in reversion, are those which 
do not commence till some particular event has happened, 
or until the expiration of a certain time. 

RULE. 

1. Divide the annuity by the power of the ratio equal to 
the time of its continuance, and subtract this quotient from 
the annuity, and divide the remainder by the ratio less I, 
and the quotient will be the present worth to commence 
immediately. 

2. Divide the quotient by the power of the ratio equa} 
to the time of reversion, (or the time to come before the 
annuity commences,) and the quotient will be the present 
worth of the annuity in reversion. 

1. What is the present worth of $200, payable yearly 
for 4 years but not to commence, (that is being in reversion,) 
till the end of 2 years, at 6 per cent ? 
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4tli power of 1,06=1 26247696)200,00000000(158,418732 

158,418732 



Ratio 1,06 less 1, ,06)41,581268 

$ ct8.m. 

2d power of 1,06 1,1236)693,0211(616,78,6+ 

It will be much easier to find the present worth of annu- 
ities in reversion, by 2d Table. Thus, find the present 
worth of $1, or J^l, annuity for the sum of the time of re- 
version and the time of continuance added together ; and 
from this present worth, subtract the present worth of $1 
or XI for the time of reversion, and multiply the remainder 
by the given annuity. 

2. What is the present worth of $50 yearly annuity to 
continue 8 years, and to be in reversion 3 years at 5 per 
cent ? Time of reversion, or the time before the annui* 
iy commences 3 years. 

Time of continuance 8 years. 

the sum 11 
The present worth of $1 for 11 yrs. by 2d Table, 8,306414 

3 yrs. reversion 2,723248 

Remainder 5,583166 

X50 



u cc 



Ans, $279,158300 

3. What is the present worth of the reversion of a lease 
of $125 to continue 20 years, but not to commence till 
the end of 9 years, allowing 6 per cent ? 

Ans. $848,62c.8+m. 

4, What sum of ready money will purchase the rever- 
moiSk of an annuity of $60 to continue 15 years, but not to 
commence till the end of 10 years, at 5 per cent ? 

Ans, $382,33c.2-f B). 

CASE IV. 

To find the present worth of freehold estates, or annuities to 

continue forever, 

RULE. 

As the rate per cent is to 100, so is the yearly rei^t or 
annuity to the value re<}uired. Or, d^ide the yearly rent 
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01 annuity by the rate per cent, and the quotient will be the 
annuity. 

EXAMPLES. 

1. What is the worth of a freehold estate of which th^ 
yearly rent is $50, allowing to the purchaser 5 per cent ? 

5 : 100 : : 50 $1000 Ans. 
or, ,05)50,00(1000 Answer as before. 

2. What is the worth of $125 annuity to continue for: 
.ever, allowing 6 per cent to the purchaser ? 

Ans. $2083,33|. 

3. What is the value of an estate which brings in yearly , 
$96, allowing 6 per cent to the purchaser? Ans. $1600. 

CASE V. 

To find the present worth of perpetual annuities or freehold 
estates in reversion at Compound Interest, 

RULE. 

Find the present worth of the estate by the Rule, Case 
4th, which will give the value if entered on immediately. 
Then divide that value by the power of the ratio denoted by 
the time of reversion, and the quotient will be the presenjt 
worth of the annuity in reversion. 

EXAMPLES. 

ft 

i. Suppose a freehold estate of $50 per annum to com- 
mence 2 years hence, be put on sale, what is its value, al- 
lowing the purchaser 5 per cent ? 

5 : 100 : : 50 $1000 present worth if entered on imme- 
.^lately. 

$ $ cts.m. 

the ratiol ,05 2d power= 1 ,1025)1000,0000(907,02,9+ Anj. 
By Table 2, find the present worth of the annuity or rent 
for the time of reversion, which subtract from the value of 
ihe annuity found by Case IV. 

By Tab. 2d, the present worth of $1 for 2yrs. 1,859410 

X50 



Present worth for the time of reversion, 92,970500 

Value of immediate possession, 1000,0000 

92,9705 

Ans. the same as before, $007,0295 

19 
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2. Suppose an estate of $100 per annnm to oommence 
6 years hence, were to be sold, allowing- the purchaser 5 
per cent what is its value? Ans. $1492,43c.0i^ni. 

3. What is the value of the reversion of an estate of $120 
per annum, to commence 15 years hence, at 6 per cent ? 

4ns. $834,53+ 



Questions, 

1. How do yoQ find tlie amount of an- of anntuties, leases, Ac. taken in rever- 

nuity at simple interest, by Arithmetical sion, at compound interest ? 

Progression ? 5. How do you find the present worth 

S. Bow do you find the amount of an- of freehold estates or annuities for- 

nuities or pensions in arrears, at com- ever T 

Dound interest ? fi. How do yoa find the present worth 

3. How do you find the present worth of perpetual annuities, or freehold es- 
•f annuities at compound mterest ? tates in reversion at compound inter- 

4. How do you find the present worth est ? 



PERMUTATION. 

Permutation is a method of finding how many difierent 
ways any given number of things may be changed. 

To find the number of different changes or permutations 
that can be made of any given number of things, different 
from each other. 

RULE. 

Multiply all the terms of the natural series continually to- 
gether, from one up to the given number, and the last pro- 
duct will be the answer. 

BXAHPLGS. 

i. How many changes can be made of the first ihree let- 
ters of the alphabet ? 

If there were but 2 letters, we could only change them 
1 X2=2 ways, thus, a, b, and b, a. But three letters can 
be changed 1 x2 x 3=6 different ways, as follows : 



1 X2X3 = 6 Ans. 



1 


a 


b 


c 


9 


a 


c 


b 


3 


b 


a 


c 


4' 


b 


c 


a 


5 


c 


a 


b 


6 


c 


b 


a 
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2. How many changes can be made with the nine digits? 

Ans. 362880. 

3. Eight gentlemen agreed to dine together so long as 
they could sit every day in a different position ; now ad- 
mitting they had fulfilled their agreement, how long must 
they have tarried together? Ans. 40320 days, = 110f|yrs. 

4. How many changes may be rung on 9 bells?— and 
how long will it take to ring them, allowing 20 seconds to 
every change ? Ans. to the last, 84 days. 

5. Of what number of variations will the twenty-six let- 
ters of the alphabet admit ? 

Ans. 403291461126605635584000000. 



Questions. 



I. What is Permutation? 

9. How do you find the number of different changes or permutations that can 
be made of any given number of things 1 



POSITION 



Is t Rule which, by the use of false, or supposed num- 
bers, discovers the true ones required. 

It is divided into two parts, Single and Double. 

SINGLE POSITION. 

Single Position teaches to solve those questions whose 
results are proportional ho their suppositions* 

RULE. 

1 . Take any number, and perform the same operafioniar 
with it as are described to be performed in the question. 

2. Then as the result of the operation is to the given sum, 
80 is the supposed number to the true one required. 

EXAMPLES. 

I. A schoolmaster being asked how many scholars he 
had, replied : If I had as many more as I now have, half as 
many, one-third as many, and one-fourth as many, I should 
then have 222. How many scholars had he ? 
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SINGLE POSITION' 



Sappose he had 12 
Then as many more 12 

6 
4 
3 

37 
Then, as 37 : 222 : : 12 : 

12 • 

37)2664(72 Ans, 



as many 
as many 
as many 



Proof. 
72 
72 
36 
24 
18 

122 



Tn this eiamplc 
it is evident that, 
had we supposed 
the true number of 
scholars which he 
actually had, the 
amount would have 
been 222. But 
our supposed num- 
ber has been in- 
creased in the same 



proportion as the true number, and consequently bears the 
same proportion to the true number as its result bears to the 
result of the true number ; that is, 12 bears the same pro- 
portion to the true number, as 37 bears to 222, the true re- 
sult. 

2. A man having a certain number of dollars; said (ha{ 
h •}> i» and 1 of them added together would make 114. — 
How many dollars had he ? ^ 

Ans, $120. 

3. Divide 125 dollars among^A, B,and C,so thatB may 
have half as much as A, and C three tim^s as mnch as ^: 

Ans, A's share $41|; B's $204 ; and C's i62|. 

4. A person having a certain siim of money, said that if 
I of it be multiplied by 9, the product would be $945 ; hoW' 
many dollars had he ? Ans, $126. 

5. A person lent his friend a certain sum of money, to 
receive interest for the same at 6 per cent per annum, sim- 
ple interest, and at the end of twelve years, received, for 
principal and interest, $774. What was the sum lent ? 

Ans. $450. 

6. A, B and G, gained by trading $1360yof which A 
took a certain sum, B took 3^ times as much as A, and C 
took as much as A and B both ; how much did each have ? 

Ans, A had $160, B $520, and C $680. 

7. A man going to market with some sheep, cows and 
oxen, being asked how many he had of each, replied, that 
he had three times as many cows as oxen, and twice as 
many sheep as cows, and that one-fifth of his whole latm^ 
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ber made 18 ; how many had he of each? Arts. 9 oxen, 
27 cows, and 54 sheep. 



DOUBLE POSITION 

Teaches to solve questions by means of two suppositions, 
or false numbers. 

In Single Position, the number sought is always multi- 
plied, or divided, by some proposed number, or increased 
or diminished by itself, or a certain part of itself, and the 
result is always proportional to the supposition. 

But in Double Position, the number sought is always in- 
creased by the 'addition, or decreased by the subtraction, of 
some number which is not a known proportional part of tho 
true number. Hence the results are not proportional to the 
suppositions. 

RULE. 

1. Suppose any two convenient numbers, and proceed 
with each according to the conditions of the question, and 
find how much the results difier from the result ia the 
question. 

2. Multiply the first position by the last erlt>r, and the 
last position by the first error. 

3. Then if the results be both greater or both smallet 
than the true number, divide the difference of these pro- 
ducts by the difference of the errors, and the quotient will 
be the answer. 

4. But if one result be greater, and the other less, than the 
true number, divide the sum of the products by the sum of 
the errors, and the quotient will be the answer. 

EXAMPLES. 

1. A father gave his three sons 15000 dollars in the fol- 
lowing manner ; to the first he gave a certain sum, to thQ 
second he gave $3000 more than to the first, and to the 
third he gave as much as to the first and second both ; how 
tnuchdid he give to each ? 

19* 
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$4^. he gave the Ist $1500 f 

then the second 4500 Again, suppose the Ist 2000 
and the third 6000 then the second 5000 

and the third 7000 



the result = 12000 



this subtracted from 15000 the result = 14000 

subtracted from 15000 



leaves the Ist error 3000 



last position X 2000 leaves the 2d error 1000 

^^^^^^^ first position Xl500 

6000000 ^ :^ f 

1500000 1500000 



Diff. of the prod. 4500000 ; this divided by 2000, the 
difference of the errors, gives $2250, the share of the first ; 
U> which + 3000 = 5250, the share of the second; and 
2250+5250=7500, the share of the third. 

2. B, C and D built a house which cost $1000. C paid 
$100 more than B, and D paid as much as B and C both ; 
how much did each man pay ? 

Ans. B paid $200, C $300^ and^ D $500. 

3. What number is that ivhfch being increased by its J, 
its \, and 16 more, will be doubled ? Ans, 64. 

4. D, £ and F, playing at cards staked 324 crowns, but 
diqiuting about tricks, each one took as many as he could 
get. D got a certain number, E got as many as D and 15 
more, and F got i part of both their sums added together ; 
tow many did each get ? Ahs. D got 127^, E 142^, and F 54^ 

5. A man has 100 acres of land in 3 lots. The second 
lot contains twice as much as the first, lacking 8 acres, and 
the third contdns three times as much as the first, lacking 
15 acres ; how many acres does each lot contain ? 

Ans. the Ist contains 20^ acres, the 2d 33, the 3d 46^a. 

6. A and B laid out equal sums of money in Urade ; A 
gained $150, and B lost $225 ; then A's money was double 
that of B's. What sum did each lay out ? 

1st, Supp. A $300 B $300 2d Supp. A $400 B $40<} 
+ 150 —225 +150 —225 

460 75 550 175 

doable $75 =rl50 double $175=350 

1st error 3s300 2d error =200 

Ans, Bach laid out 600 dollati* 



7^ A mm agreed to work 70 days on tMs condition, that 
fidr every day he worked he should receive $ ,80, and for 
every day he was idle he should pay $ ,30 ; and at the ex- 
piration of the time he received $31,80. How many days 
did he work and how many was he idle ? 

Aiifi. he worked 48 days, and was idlel22. 

8. A farmer having driven his cattle to market received 
for them all $546, being paid for every ox $30, for every 
cow $30, and (ot every calf 3^. There were twice as 
many cow» as oxeut and three times as many calves as 
cows ; how many had he of each? 

Atis, 6 oxen 12 cows 36 calves. 

9. A man gave his estate to his three i$oii§ iti the follow-^ 
ing manner, vi;s. : to B he gave half, lacking $130, to C 
one-third, and to D the rest, which was $75 less than the 
share of C ; what was the amount of the whole estate, and 
how much was eagh one's portion ? 

ATis, The whole aniount was $1230, and 

B had $485, C $410, and D $335; 

10. Three men are to share a certain sum of money, as 
follows, viz. : the iirst ih to have twice as much, as the third; 
and the second two-thirds as much as the first, and the 
shares of the second and third, added together, are $1435 ; 
what is the share of each ? 

Ans: The first $1230, the second $32Ci, the third $615: 



Questions, 

1. What is Position ? 6. In Single Position, how is the nlim- 

a. How is it divided ? ber sought alwajrs multiplied ordivl- 

9. What is Single Position ? dedl 

4. What is the Rule for Single PosI- 7. How in Double Position! 

tion ? 8. What is the Rule for Double Posi- 

5. What is Double Position t tion ? 



DUODECIMALS. 

Duodecimals are fractions of a foot. They are so called 
from the Latin word duodecim, which signifies twelve. 
The foot being divided into 12 equal parts, called inches, 
or primes, and each of these parts again divided into 12 
Mier espial parts^ called (iecondS) aiid each seeond again 
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divided into twelve other equal parts called thirdd, afid 
each third into twelve equal parts called fourths ; and so on 
to any extent. 

Thus, 1 inch or prime is - - ^^ of a foot. 

I second is ^ of ^ - - - j\^ of a foot. 

1 third is ^yf of A of -j^j - - ^X^ of a foot. 

1 fourth is ji^ of ^ of ^^ of ^ - t^^^T? ^^ * f^^*> ^^• 
It is usual to distinguisn inches by one mark, thus ('') 
seconds by two marks, (^^) thirds by 3 marks, ('") fourths 
by 4 marks, ('"') &c. These marks are called indices. 

Twelve of each of the less denominations are equal to 
one of the next greater, as in the following 

TABLE. 

12"" fourths make - V third. 

12'" thirds make - - - 1'^ second. 
12" seconds make - - 1' inch or prime. 

12' inches or primes make - 1 foot. 

Hence they are added and subtracted in the same man*^ 
ner as compound numbers. 



MULTIPLICATION OF DITODECIMALS 
Is used in finding the contents of surfaces and solids^ 
(Note. F stands for feet, and I or "" for inches.) 



FxF give - - - 


. F 


Ixl give - . . - 


rf 


F X I, or I X F, give • 


I 


Ix", or "xl, give - 


r/f 


Fx",or"xF, give - 


// 


"X'^give - . . - 


ini 



That is, the product of any two denominations will al- 
ways be of that denomination denoted by the sum of their 
indices^ 

ktJLE. 

1 . Write the multiplier under the corresponding denom* 
inations of the multiplicand. 

2. Multiply each denomination in the multiplicand by 
the highest denomination in the multiplier, carrying 1 to the 
next higher for every 1 2 in the lower denomination. 

3. Multiply each denomination in the multiplicand by the 
second denomination in the multiplier, and set the result of 
each deaomination one place removed to the right of the 
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rormer products ; and so on for each of the other denomi- 
nations of the multiplier, always placing the prodnct hy a 
smaller denomination one place farther to the right than 
that of its superior denomination. 

EXAMPLES. 

1. How many square feet are contained in a board 6 feet 
7 inches long, and 2 feet 5 inches wide ? 

Operation^ ^ , 

F '' Illitsiration. — We first multiply 

6 7 the multiplicand, beginning with 

2 5 the inches, by the two feet in the 

13 2' multiplier; thus, 7x2F=14'=5lF 

2 8^ 11'' ^^"* ^® place the 2' under the 

r-- ' , ,] inches, and carry the 1 to the feet ; 

^^ ^^ ^^ thus, 6Fx2F:;=12, and 1 to carry 
= 13F. We then multiply by the 5'' in the multiplier; 
thus, 7^X6'=35"=2' 11'''; we set the 11" one place to 
the right, and carry the 2^ to the next ; thus, 6F x 5' =30', 
and 2' to carry make 32'=2F 8^ which we set down in 
their proper places, and the products added together give 
the answer, 16F 10' ll^'', or 15F 10}J inches. 

2. How many square feet are contained in a board Id 

ieet $ inches long, and 1 foot 8 inches \^ide ? 

15F 5^ 
I 8' 5'xlft.~5', and 15ft. X 1 ft. = 15ft. 

=-r — Then, y x 8'=40"=3'4", and 15ft. x 

1^ Q' >,// 8'=120', arid 3' to cany make 123'=5 

. tl £_!. 10 feet 3\ 

Ans, 25 8' 4" 

3. How many solid feet in a block 2ft. 6 inches longy 
ift. 9 inches wide, and 1ft. 5 inches thick ? 

2ft. 6' length 



9 breadth 



2 

1 


6' 
10' 6" 


4 
J 


4' 6" 

5' thic 


4 

1 


4'6''' 

9/ IQff g/// 



Note. The length multiplied 
by the breadth, and that product 
by the thickness, gives the ciat^ 
bic, or solid contents. 



j4im; 6 2' 4" 6'" 
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4. How many square feet are eontained in a floor 16ft. 
9 inches long, and 12ft. 4 inches wide ? Ans. 206fl. Tin. 

5. How much wood in a pile 6ft. long, 3ft. 9in. high, 
aiid 4ft. 6in. wide ? Ans, 101ft. Sin. 

6. How many square feet are contained in 15 boards, 
each 18ft. 5in. long, and 1ft. Tin. wide 1 Ans, 437f. 4' 9". 

First find the square contents in 1 board which multiply 
by 15, using the factors. 

7. Multiply 16ft. 9in. by 7ft. llin. Ans, 132ft. 7^in. 

8. Multiply 10ft. 4' 3'^ by 2ft. 8'. Ans, 27ft. 7' 4. 

9. How many square feet in a board 36ft. Sin. long, and 
2ft. 4' 9" wide ? Ans, 87ft. 10' 2". 

10. How much wood in a load 8ft. long, 4ft. 5^ high, and 
3ft. 9' wide ? Ans, 132ft. 6'=1 cord, 4 ift 



MISCELLANEOUS QUESTIONS FOR EXERCISE IN TH£ 

FOREGOING RULES. 

1. What is the sum of 1948)^ added to iteelf ? 

Ans, 3896^. 

2. There are three numbers, their sum is 2302, the first 
is 311, and the second 695, what is the third ? 

Ans, 1296* 

3. What is the difference between 31 eagles, and 3099 
dimes ? Ans. lOcts. 

4. If the minuend be 3441, and the remainder 365, what 
is the subtrahend ? Ans. 3806. 

5. What number being multiplied by 5, Will make just as 
much as 25 multiplied by 49 ? Ans, 245. 

6. What number is that which being divided by 96 the 
quotient will be 128 ? Ans. 12288. 

7. There are 6 chests of drawers, each containing 18 
drawers — in each drawer is 6 divisions, and each division 
contains $36. How many dollars in all? Ans, $23328. 

A line or vinculum drawn over several numbers, denotes 
that the numbers under it are to be taken jointly, or as one 
whole number. 

8. "5+8X 9 =2 = 91 . 

9. 1 2—3-1-5 X 8 4- 5—7 =a H ow many ? Ans, 84. 

10. 40-f-7— 15 X 12-3+7=How many ? Ans. 512. 
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11. A man being asked bis age replied, I bave 7 sons, 
the difference between wbose ages is just 2 years — I was 
34 years old wben my oldest son was bom, and that is now 
the age of my youngest. Wbat was bis age ? 

Ans» 80 years. 

12. If from a staff 8 feet in length, 

A shadow, 5 is made, 
Wbat is that steeple's height in yards. 

That's 90 feet in shade ? Ans. 48 yards. 

13. What number, being multiplied by 15, the product 
will be f? ^/ij. |-t-Y=^. 

14. What number is that which being divided by 15, the 
product will be f ? Ans. f Xl5=:lll. 

15. What number is that, to which if you add |^, will be 

16. What number is that, from which if you subtract f, 
the remainder will be -^ ? Ans, |. 

17. B and C traded together and gained $100 ; B put iii 
$640, C put in so much that he must receive $60 of the 
gain. How much did C put in ? Ans. $960. 

18. Divide $356 between B and C, so that the shares 
shall be in proportion to each other as 3 to 5. 

3+5=8 : 356; (3 : $133X B's part. 

( 5 : 222^ C's part. 

19. Bought cloth at $1,25 per yard, and lost 25 per cent 
by the sale of it. How was it sold per yard ? 

Ans. $93,7 ^m. 

20. Thomas sold 150 pine apples at 33^cts. apiece, and 
received as much money as Harry received for a certain 
number of watermelons Which he sold for 25 cents apiece. 
How mjuch mon^y djd each receive, and how many melons 
had Harry ? 

Ans, each reeeivcd $50, and Harry had 200 melons. 

21. B and O depart from -the same place and travel in 
opposite directions, B goes east 23 miles a day, and C 
travels west 35 miles a day. How far will they be apart 
at the end of 6 days, and how many miles will each h^ve 
traveled ? 

Ans, 348 miles. B will have traveled 138m. and C 210. 

* 22. A cextain pasture will last 936 sheep 7 weeks.— 
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How many must be turned out, so that it will be sufficient 
to last tbe remainder 9 weeks ? Ans. 314. 

23. A merchant bought a quantity of flour for $137, and 
sold it again for $143i what did he gain per cent 1 

Ans, 4 j^ per cent. 

24. Said Henry to Richard, my purse and money are 
worth $43,75. But the money is thirty*four times a^ much 
ns the purse. I demand how much the purse was worth, 
and how mu<^ money it contained ? 

Ans, $1,25 and it contained $42,50. 

-26. A young man received £210, which was J of his 
flder brother's portion, now three times the elder brother's 
portion was half the father's estate. What was the value 
of the whole estate 1 Ans, J^ISQO. 

26. What is the interest of $256 from January 1st, 1833, 
Uf 3ept. 16th, 1835, at 6 per cent ? Ans. 41,60. 

27. A note dated April 15th, 1828, for $756,20 was paid 
July 10th, 1836. What was the amount paid, interest 
being con^puted at 6 per cent per annum ? 

Ans. $1 129.88c. 8m.+ 

28. What is the difference between the interest of $500 
at 5 per cent for 12 years, and the discount of the same 
sum at the same rate and for the same time 1 

Ans, $112,50. 

29. What is the yearly insurance of a Cotton Factory, 
valued at $35640, at 2| per cent premiiup? Ans, 935,55. 

30. What is the cost of $1500 Bank Stock, at 8^ per 
cent advance, or at 108^ per cent? Ans. $1625. 

31. Suppose 2 men start from the same piace and travel 
in opposite directions, one at the rate of 5 miles an hojiry 
and the other ^ as fast. How far apart would they be at 
the end of 13 hours ? Ans. 108^ miles. 

32. A hare starts 40 yards before a grey hound,' and is 
not perceived by him until she has been up 40 seconds ; 
she scuds away at the rate of 10 miles an hour, and ths dpg 
makes after her at the rate of 18 miles an hour. How long 
will the course hold, and what apace of ground will be run 
over from the place where the dog started ? 

Ans. OO^sec. and 530yds. apace, 

33. Three persons purchase a sloop, towards the pay- 
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ment of which A advances f , B f , and C jCHO. How 
nmch paid A and B, and what part of the vessel had C 9 
and 4 jrednced to a common denominator become f^ and 
}, and 1^+^= j« ; then the whole f|-|t=^ C's part 
of the vessel. Then as H : £140 : : ^^ te ^£267/,^ ^ 
paid, and ^ : 140 : : f| to J^rSOS^ B paid. 

^ 34. The third part of an army was killed, the fourth taken 
prisoners, and 1000 fled. How many were in this army? 
How many killed ? and how many captives ?* 
^+^=^ of the army, and l-f —• A=^i therefore, 1000 i^ 
■f^ of the army ; then if -^ be 1000, how many is \^, or the 
whole ? 

Ans. 2400 in the army, 800 killed, and 600 prisoners. 

35. There is a mast or pole which stands ^ of its length 
in the mud, 12 feet of it in the water, and ^ of its length in 
the air, or above water, what is its whole length 1* 

Ans. 216ft. 

36. What nprnber is that which being divided by f the 
.quotient wiU be 21 ? Ans. 15|. 

37. In an orchard of fruit trees, J of them bear apples, ^ 
pearsy ^ peaches, and 50 of them cherries. How many tree$» 
jdoes the orchard contain ? Ans. 600 

38. There is a certain number which being divided by 
7, the quotient resulting multiplied by 3, that product divi- 
ded by 5, from the quotient 20 being subtracted, and 30 
Bdded to the remainder, the half sum shall make 3&. Cai> 
yoQ tell me the nnmber ? Ans. 700. 

39. A farmer being aske4 how many sheep he had, anr 
swered that he had them in 5 fields — in the first he had ^ 
pf his flock, in the second ^, in the third |^, in the fourth -j^, 
and in the fifth 450. How many had he ?• Ans. 1200. 

40. A gentleman divided his fortune apaong his 3 sons, 
giving A $9 as often as B $5, and to C but $3 as often as 
B $7, and yet C's dividend was $2584. What was the 
whole amount of the estate ? Ans. 1 9466,1 3 -f- 

41. A and B together, can build a boat in 18 days, and 

* This and all Uiose qnestiooM marked wiUi an aateriik, mvjr be solved by the 
fules of Position, or on general principles by fractions. And the scholar may, 
Isr piactica, solve them 1^ both methods. But lie should be reqntavd to pay par- 
licular attention to the method of solving by fractions, wliich is generally much 
prefDnUe to that of position <w sttpponHom 

20 
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with the assistance of C, they can do it in 11 days. In 
what time would C do it alone ? Ans. 28fd. 

42. A and B laid out equal sums of money in trade — ^A 
gained a sum equal to ^ of his stock, and B lost $225. — 
Then A's money was double that of B's. What sum did 
each lay out ?* 

Thus the whole =^, and A gained J+y=x> the amount 
of A's stock and gain together, which is double B's ; then 
J of f=f, and f taken from y leaves f, which B lost. — 
Then as |- : $225 : : f to the answer. 

Ans. each laid out $600. 

43. If to my age there added be, 

Oi^e half, one third, and three times three, 
Six score and ten the sum will be, 

What is my ago ? pray tell it me.* 
14.^=6, and the whole f +f = V- Therefore, V = 130— 9. 
Then V • ^21 : : f ; Ans. 66. 

44. If A can do a piece of work in 20 days, B in 30, and 
•C in 60 days, in what time will they all do it by working 
together ? 

days. work. days. 

20 : 1 : : 1 : jfeA f and3iV+-3V+^=BV Therefore, A B 
30 : i : : 1 : ^B < and C can do ^ of it in 1 day ; as 
60 : 1 : : 1 : ^C f ^ : 1 day :: f§. Ans. 10 days, 

45. What number is that which being increased by its ^^ 
its ^, and 18 more, will be doubled 1* 

i+^=f and 1 =^+f =|. and double 4=f and f- J=i, 
consequently 18 is J of the required number. Ans. 72. 

46. What number is that to which if ^ of itself be added 
the sum will be 40 ?* 40 is f of what number ? Ans. 35. 

47. What number is that, which being increased by its 
^, ^, and 1^, and 14 more will be made 3 times as large ?* 
14 =Y^ of the required number. Ans. 168. 

48. A Stationer sold quills at lis. per thousand, by which 
he cleared f of the money ; but growing scarce he raised 
them to 13s. 6d. per thousand; what might he clear per 
cent by the latter price 1 Ans. je^96 7s. 3-^d- 

49. The hour and minute hand of a watch are exactly 
together at 12 o'clock. When are they next together ? 

The minute hand passes over 12 spaces while the hour 
hand passes over 1 space, consequently the minute hand 
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gains upon the hour hand 1 1 spaces in 1 hour ; and it must 
gain 12 spaces in order to coincide with it. 

Therefore, 11 : 1 : : 12 Ans, Ih. 5ni. 27^s. 

Then if we multiply the above answer by 2, 3, 4, &c., it 
will show the times when the hands are next together. 

50. A person being asked what o'clock it was, replied 
that it was between 3 and 4, and that the hands on his watch 
were exactly together. I demand how much it was past 3 
o'clock? -4»^. 16m. 21^s. 

51. A gentleman left his son a fortune, |- of which he 
spent in three months ; ^ of the remainder lasted him 8 
months longer, when he had only $2850, left. Pray what 
did his father bequeath him ? Ans, $6650. 

52. A father left his two sons (the one 11, and the other 
16 years old,) 10000 dollars, to be divided so that each share 
being put at interest at 5 pet cent might amount to equal 
sums when they would be respectively 21 years of age. 
Required the shares. Ans, $5454^^, and $4545 ^. 

53. A lets B have 120 gallons of brandjr, worth 95cts. 
for $1,25 per gallon, -J- of which B is to pay in cash. B 
Has paper worth $2 per ream, which ho gives A for the 
rest of his brandy, at $2j50 per ream. Which gets the best 
of the bargain, and how much ? Ans. A by 13,50. 

54. Divide $600 among 3 men, in such a manner that as 
often as the first has $3, the second shall have $5, and the 
third $7. How many dollars will each receive ? (See ex. 
18.) Ans. A 120j B 200, and C 280. 

55. A gentleman had jG7 17s. 6d. to pay among his la- 
borers — to every boy he gave 6d., to every Woman 8d., and 
to every man 16d., and there were for every boy, 3 women, 
and for every woman, 2 men. I demand the number of 
each ? Ans. 15 boys, 45 women, and 90 men. 

66. Bought a quantity of broadcloth for $2070, and if the 
number of dollars which it cost per yard, were added to the 
number of yards bought, the sum would be 351 . What was 
the number of yards bought, and how many dollars was it 
per yard? (Solved by Prob. 6, page 188.) 

Ans. 345yds. at $6 per yard. 

57. Bought a quantity of cloth for J^383 5s. and the dif- 
ference between the number of shilling it cost per yard, and 
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the nnmber of yaids bought, was 344. I deanad tike num- 
ber of yards bought, and the price ii eoBt per yard. (SoIf* 
ed Ufr Prob. 7, page 189.) 

Ans. 365 yards, at 21s. per yard. 

58. A farmer driving his sheep to market, was met by a 
person who inquired how many sheep he had ; to XTOtd a 
direct answer, the farmer replied, if you multiply One-half 
and three-fourths of my number together, the product will 
be 864. Can you tell me how many sheep he had ? (Solv- 
ed by Prob. 1, page 194. Ans, he had 48. 

59. Divide $500 between A and B so that A's share 
shall be f as much as B's.* 

^ T . A ^^i6 5 V • ^^^^ ''i- ^350 B'i. 
u t-hA f-j^ y . 1^500 ; ; f : $150 A's. 

^. What o'clock is it in the afternoon, when the time 
past from noon is equal to -^ of the time to midnight.* 
f}+iV=H' if : 1^ : • i4 - ^^' 3^ minutes pa«t 1. 

61. A and B talking of their ages, A said that f of his 
age was equal to f of B's, and that the sum of their ^ges 
was 68. Required the age of each^ 

(Reduce the fraction to a common denominator^ and the 
itumerator will be the proportions, exi 18.) 

Aris. A's 36, B's 32. 

62. William and Henry enter into partnership, and buy 
a stock of goods, and at the end of 12 months, having soM 
the goods, they find that they have gained at the rate of 
200 per cent Upon the prime cost ; they then divide their 
gain between them in proportion to the purchase money 
paid by each, which wad as 5 id 7 ; and Henry says to 
William, my part of the gain is really a handsome sura of 
money, and if I had as many such sums as your part con- 
tains dollars, I should then have $686000. Required the 
sum of money paid by each in purchasing the stock. (Solv- 
ed by Prob, 2, page 195.) 

Ans. William paid $350, and Henry $490^ 
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OONTAININO 

USEFUL PROBLEMS IN THE MENSURATION OF 
SUPERFICES AND SOLIDS. 



SECTION L— SUPERFICIES. 

The area of every plain surface is conceived to be made up of il 
certain number of squares, either greater or less, according to the 
ineasure by which the dimensions are taken, which is generally in 
inches, feet, yards, rods, &c. A square inch means a space an mch 
long and an inch broad, in which depth or thickness is not considered i 
and BO of square feet, yards, rods, &.c. And the superficial contents, 
br area of any plain surface, is the number of square inches, feet, yards, 
rods, acres, &c., which it'cdntains. 

Problem i. — To find the area of a Square^ 

RULE. 

Multiply the side of the square into itself, and the product will be 
the area, or contents. 

EXAMPLES. 

1. How manv square feet of boards are contained in the floor of a 
room which is 16 feet square ? Ans. 256. 

2. How many acres are contained in a square field which measures 
65 rods on each side 7 [Reduce the whole number of square rods to 
acres.] Ans. 26 acres 1 r. 25 rods. 

Prob. II. — ^To find the area of a paralTelograni, or long 

square. 

RULE. 

Multiply the length by the breadth, and the product will be the area. 

EXAMPLES. 

1. How many square yards of ground are contained in a garden 
which is 126 feet long and 65 feet wide ? [9 sq. feeta=l sq. yard, 
therefore >s- the sq. feet by 9.] Ans. 910 sq. yds. 

2. How many acres are contained in a lot of land in the form of a 
long square, wmch is fiily-six rods in length and thirty.49even rods in 
width ? Ans. 12 acres 3 r. 32 rods. 

3. How many feet in a board or plank 18 feet long, and 1 foot 6 
inches wide ? 

By duodecunals, 18F (KXlF 6'=:27ft. 0'. Ans. 
By decimals, Ifl. 6in.s=l,5ft. Then 18xl,5s=27, Am. 
Or, multiply the length in feet by the breadth in inches, and divide 
the product by 12. Thus, lBft.Xl8in.+12sn27ft. Ans. as before. 
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4. How many M|aare feet axe oonUined in a piece of board 12^ 
inches long and 16 inches wide 1 

Note, — ^144 square inches, s^lSxl^t make 1 square foot ; therefore 
divide Uie inches by 144. Ans. 14 sq. feet. 

5. How much length, that is 9 inches wide, will make a square 
foot 7 1 sq. ft.ssl44 sq. in. ; therefore 144-4-9 ssl 6 inches, Ans. 

6. How many rods in length must a piece of land be, which is 5 
rods wide, to make an acre 7 

1 acres=160 square rods, then 160.4-5=32 rods, Ans. 

7. There is a piece ofland in the form of a long square, which con. 
tains 6 acres. Its length is 130 rods ; I demand its width 7 

6a.=s960 sq. rods. Thei} 960+120=8 rods, Answer. 

Prob. III. — ^To measure a Triangle. 

A triangle is any three cornered figure, which is bounded by 3 right 
lines. 
Triangles are either right.angled 6r dblique, 

FIOI7RB 1. FiaURS 2. 

Right-angled Triangle. Oblique Triangle. 

c d 




A right-angled triangle is that which has one right angle, that isi 
square corner, as the angle A, Fig. 1 ; in which the side A B is called 
the base, the side A C the perpendicular, and the side B G the hypo, 
thenuse. Note. Both the base and perpendicular of a right-angled 
triangle are sometimes called the legs. 

Art. 1. — ^To find the area of a Triangle, (either right- 

angled or oblique.) 

RULE. 

, Multiply the base by half the perpendicular, or multiply the perpen 
dicular by half the base, and the product will be the area. 

Or, multiply the whole base by the whole perpendicular, and one 
half the product will be the area. 

1. What is the area or oontents of a triangle whose base is 36 feet, 
and perpendicular 24 feet 7 36x12=432 sq. feet, Aii& 

2. In a triangular lot of land, whose base measures 51^^ rods and 
piBrpendicular & rods, how many acres 7 Ans. 7a. 2r. 36 rods. 

3. What is the area of a triangular field which measures on the 'base 
65 rods, and the perpeadifittlar from the comer opposite the base, to 
the base, is 87 rods 7 65xl3,5=«877,5r.»5a. Ir. 37^ roda. 



Art. 2. — ^In every right-angled triangle, the square of 
the hypothenuse is equal to the sum of the squares of the 
other two sides. 

1« Heace, when the legs are given, to find the hypothenuse; 

RULE. 
Add the squares of the two legs together, and extmct the square 
toot of their sum. 
2. When the hypothenuse and one leg is given, to find the other leg; 

ROLB. 

From the square of the hypotiieause subtract the square of the given 
leg, and the square root of the reiAainder will be the other leg. 

1. There is an edifice whose height is 50 feet, and the width of the 
street running by it is 36 feet. \^at is the length of a ladder that 
will reach from tiie opposite side of the street to the top of the ed^ce 1 

502==2500, and 36 2=1296. 

Then V2500+1296 Ans. 61,6fl.+ 

2. Suppose the foot of a ladder, which is 32 feet in length, being 
placed on a level 16 feet from the bottom of a building, will just reach 
the top of the same ; what is the height df the buildin|f ? 

(In this example, the length of the ladder is the hypothenuse.) 

V32x32— 16X16^27,7ft.+ Ansi 

3. Two ships sail from the same port, one due east 60 miles, and 
^he other due south 40 miles ; how iar are they apart ? 

"(In this example, the legs are given to find the hypothenuse.) 

Answer, 72,l-|^miles. 

Prob. IV. — ^To measure Circles. 

Art. 1. The diameter of a circle given, to find the circumference. 
Note. — ^The diameter is a right line drawn across the* centre of a cir- 
'cle, dividing it into two equal parts. 

RULE. 
As 7 is to 22, or more accurately, as 1 is to 3,14159, so is the diam« 
eter to the circumference. 

Art. 2. The circumference given, to find the diameter. 

RULE. 

As 22 is to 7, or as 3,14159 is to 1, so is the circumference to the 
diameter. 

EXAMPLES. 

1. What is the circumference of a wheel or circle whose diameter 
is 5 feet 7 7 : 22 :: 5 .... Ans. 15,7--f-feet. 

9. What is the diameter of a circle whose circumference is 110 
feet 7 22 : 7 :: 110 .... Ans. 354 

Art. 3. To find the area of a circle. 

RULE. 

Multiply half the diameter by half the circumference, and the pro 
duct wiU be the area. Or, multiply the square of the diameter by 
,7854, and the product will be the area* 
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1. Saqoired the mrea of a circle whoee diameter is 31 inches, and 
circumference 66 inches 7 

I circumference 66^=33 inches, and | diameter 21:b10,5 inches ; 

Then, 33x10,5=346,5. Ans. 346,5 inches. 

3. What is the area or contents of a circle whose diameter is 20 
rods 7 [By the aet6nd method.l 20X30»400, square of the di; 
ameter. Then 400Xf7854s= 314,16 rods = 1 acre 3r. 34,16 rods. 

3. If the area of a circle be 78,54 sq. feet, what is the diameter 7 
. Note, — ^The area, divided by ,7854, will show the square of the di. 
ameter ; then the square root of that will be the diameter required. 
Thus, 78,54-|.,7854»i/100=10 feet, diameter. 

Art. 4. To find the area of a globe or ball. 

The area of the surface of a globe or ball is 4 times as much as the 
area of a circle of the same diameter. 

Therefore, multiply the whole circumference into the whole diame. 
ter, and the product will be the area. 

1. How many square inches of paper will it take to cover a globe 
that is 13 inches in diameter 7 

7 : 22 :: 13 : the circumference, 37,7-(- inches. Then 37,7X12 
s:453,4 sq. in.^ and 453,4-f-144=3,14 sq. feet. 

SECTION II. SOLIDS. . 

A solid body is that which has length, breadth, and thickness. Sol- 
idiB are generally estimated by the soUd inch, solid foot, &c. 

Peob. I. — ^To find the solidity of a Cube. 

A cube is a solid having six equal sides, each of which is an exact 
square. 

RULE. 

Multiply the side by itself, and that product by the same side, gives 
the solid contents. 

1. How many solid inches are contained in a cube 13 inches (=b1 

foot) long, 13 inches wide, and 13 inches thick 7 < 

13X1^X12=1728 solid inches, which are equal to i solid foot 

3. Suppose a cellar to be dug which shall be 11 feet 6 inches every 

way, in length, breadth and depth ; how many solid feet of earth must 

be thrown out of the same 7 

lift. 6in.=ll,5ft. then 11,5x11,5X11,5=1530,875 soUd ft. Ans. 

Prob. II. — ^To find the contents of any regular solid of 
three dimensions, length, breadth and thickness, as a piece 
of timber squared, whose length is more than its breadth and 
depth. 

RULE. 

Multiply the length, breadth and thickness ccmtinually together, and 
the product will be the contents. 



KXAXFLEB, 

1. If a square piece of timber be 1 foot 6 inches broad and 9 incheB 
thick, and o feet long, how many solid feet does it contain ? 
X. By dedmnla. 8. By duodecimals. 



; 



1ft 6 ia.=Bl,5ft. F 

9in.=: ,75ft. breadth b1 6 

thicknes8:sX 9 




1,135 



1 1' 6" 
lengthXS 



lengths X8 Ans. 9 

Ansi 9,000«:9 solid ft. 

Or, 1ft. 6in.=18in., and 8ft.=96in. ; then 18m.x9in.X96m. =2 
15552 solid inches ; and 15552-s-1728=:9 solid feet, Answer. 

Note. — ^The breadth in inches, muiiplied bjrthe depth in inches, and 
that product multiplied by the length in feet, and the last product di. 
vided by 144, will give tne solid contents in feet, &c. 

2. What are the solid contents of a stick of timber which is 22 fe6t 
long, 15 inches broad, and 9 inches thick ? 

in. in. ft. 
Thus, 15x9x22=2970-f-144=90,625fl., Ans^ 

3. How many solid feet are contained in a piece of timber 14in. 
broad, 9 inches thick, and 8 feet long ? Ans. 7 ftet. 

pROB. in. — ^The breadth and thicknesa of a piece of tim- 
ber ffiven in inches, to find how much in length will make a 
Solia foot. 

RULE. 

Divide 1728, (the number of inches in a solid foot,) by the product 
of the breadth and depth, the quotient will be the length making if 
solid foot 

EXAMPLES. 

1 . If a piece of timber be 14 inches broad and 9 inches deep, how 
much length will make a solid foot ? 

Thus. 14X9=126, and 1728-s-126=13,74- inches, Ans. 
9. If a piece of timber be 18 inches broad and 14 incaes deep, how 
much length will make a solid foot ? 

18x14=252 ; then 1728-^.252=6,85+ inches, Ad0* 

Prob. iy. — ^To measure a Cylinder. 

A cylinder is a round body, whose bases are circles like a round col- 
umn or stick of timber, of equal bigness from end to end. 

RULE. . 

Multiply the square of the diameter of the end by ,7854, which 
gives the area of the base ; then multiply the area of the base by ths 
Inigtb, and the product will be the solid contents. Or, 



388 AYPBHDIZ. 

N9U, — When the cireomferenoe and diameter hoth axe given, yon 
maj muhipljr half the circumference by half the diameter, and ikaX 
pirodoct multiplied by the length, will give the solid contents. 



i. What is the A)1id contents of a roond stick of timber of equal 
bigness from end to end, whose diameter is 21 inches, (=lf t. Sin.) and 
Jength 20 feet 7 

Thus, 1 foot 9 inches=l,75f^. 

Xl.75 



•miare of diameter =3,0G25x*7854=2,40524-areaof thebasew 

20 



Answer, solid contents a=48,1040-|- feet 
Or« 21 in.x21in.Xi7854s346,3614in. area of the base. 

SOsslengtii in feet. 

144)6927^280(48,106 nearly. 
PsoB. v.-^^o tileasure Pyramids and Cones, or the fnis-* 

trum of a Pyramid or Cotter 

Solids which decrease gradually from the base until the^ end in a 
point are called pyramids or cones. If the base be squaire, it is callecf 
a square, pyramid. If the base be a triangle, it is called a triangular 
pyramid. — But if the base be round, it is called a cone. The top is 
called the vertex ; and a perpendicular line from the vertex to the base 
is called the perpendicular height. 

Art. 1. The solid contents of any pyramid at cone may be fotxnd 
by multiplying the area of the base by ^ cif its perpendicular height. 

The frustrum of a pyramid or cone is what remains after the top is 
cut off, by a plane parallel to the base. 

Art. 2. To find the solid contents of the frustrum of a square py* 
rSimid, or tapering stick of square timber. 

RULE. 

Multiply the side of the greater base or end, by the side of the less^ 
er base or end, and to the product add \ of the square of the difibr- 
ence of the sides of the bases, or ends ; Uien multiply this sum by tiie 
perpendicular height or length. 

XXA1IFLI& 

There is a tapering, square stick of timber, the side of the greater 
base or end of which measures 18 inches, the side of the lesser end 12 
inches, and itet length 30 feet ; what is its solid contents 7 
Thus, greater end 18 inches. 18 

less do.xl2 inches. —12 

product sa216 
i square of diff. +12 

228 3)36=:square of the diff. 

• 30 length in feet. ■ 

12:;=! of square of deii 




144)6840(47,5 feet Answer. 
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Akt. 3. To find the solid contents of the fhistrum of a cone, or ta- 
pping stick of round timber. 

RULE. 

Multiply the diameters of the bases or ends together, and to the pro- 
duct add one third of the square of the difference of the diameters ; 
tjtien multiplying this sum by ,7854 gives the mean area between ^e 
two bases or ends, which multiplied by the length gives the solid con^ 
tents.* 

EZAUPLE. 

If the diameter of one end of a tapering stick of round timber be 
SI inches, and4he diameter of the othw end 12 inches, and the length 
30 feet, what is the solid contents ? 

Thus, diameter of greater end 21 21 

" «* less end Xl2 12 

diff. of diameters 9 

25P X9, 

} sq. of the diff. of the diameter8-i-27 i^quare of diff. 81 

279 i of do. 27 

Then, 279 X,7854x30-f.l44=45,65+ solid feet, Ans. 

Pros. vi. — ^To find how many solid feet a round stick of 

timber, of equal bigness from end to end, will contain when 

hewn square. 

RULE. 

* Multiply twice the square of the semi-diameter in indies by the 
length in reet, and divide the product by 144, and the quotient will b^ 
the answer. 

EXAHPLB. 

If the diameter of a round stick of timber be 21 inches, and itf 
length 20ffc., how many solid feet will it contain when hewn square 7 
Diameter 21in^2=10,5in. semi-diameter. 

Then 10,5x10,5x2x20-5-144=30,625 feet, Anf. 

Prob. VII. — ^To find the solid content^ of a globe or sphere. 

RULE. 

Multiplying the circumference and diameter together gives the area, 
which multiplied by one-sixth of the diameter gives the solid contents. 



from 



* This is a correct way of measuring round logs, or timber, which taper gradually 
I lom Old to end. But the old English method of measuring round timber was, to 
girt the stick in the middle, and c{& one-fourth of this girt the side of a square equal 
to the circumference. This one-fourth part squared, and the square multiplied by 
the length, they called the solid contents, which was an erroneous method ; for, the 
girt in the middle is not the mean between the ends, nor one-fourth of the rirt equal 
to the side of a square of equal area with circumference ; and from this old errone- 
ous practioe of measuring thnber was introduced the custom of calling 40 feet of 
round timber and 50 feet of hewn timber a ton, for 40 feet of round timber, measured 
by this method, win actually make about 50 feet of hewn timber.— We suppose, 
that wben timber is accurately measured, 40 feet of every kind should make a too. 
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What is the lolid contents of » globe or ball whose diameter is 18 
^lohe8 7 

Thus, tijie diameter beinff 18 inehesy the cirenmlerence is Saand to 
be 56,57-4- inches. (See Rule, page S£35.) Then the circonifiareBee^ 
56,57 inoMs, moltiplied Inr the diameter, 18 inches, =1018,-4- which 
mnkipiied hf one^th of the diameter, (sS inches) gives 3064 aeiid 
inches, =Ans. 1 solid foot 1326in. 



Prob, vin. — ^To find how many bushels, or gallons, will 
be contained in a vessel of given dimenaioni^ (wbetlusi it 
be cubic, cylindric, or globular.) 

RULE. 

If it be a cubic vessel, find its contents or capacity in inches, by 
IVob I. or II. p. S36. If it be cjlindric, find its contents by Prob. Fv. 
If it be globular, by Prob. VII. Then, as 3150,4 cubic inches make 
a bushel, therefors, dividing by 3150,4 will give the bushels; and di. 
vide by 331, the number or inches in a wine gallon, gives the num. 
ber of wine gallcms ; or, divide by 383, and you will have the beer 
gallons. 

EXAHPUBS. 

1. How many bushels, and how many wine galloni^ w^ a listen 
hold that is 3 feet long, 3 feet wide, and 3 feet deep ? 
Thus, 3 feet =36 inches, and 3 feet =34 inches. 
Then 36x34x34=30736 cubic inches. 
And 30736+3150,4=9,64 bushels. Answer. 
And 20736+331 sAns. 89 wine gallons, 177in. rem. 
How many wine gallons are contained in a cylindrical ibmmsI 
^hose diameter is 18 inches, and depth 13 inches ? 

Thus, 18X18X,7854X12, (by ProU 4, page 337,>= 3053,6353 oAio 
uiches, and 3053,6353+331 »13,3-f gallons, Ans. 

Prob. ix. — The dimensions of the walls of a brick build. 
ing given, to find how many bricks are sufficient to build it. 

RULE. 

From the whole extent of the wall, measured round on the outside, 
Bubtraet four times its thickness, and multiply the remainder by the 
height, and that product by the thickness of the wall, gives the aoliA 
eentento of the whole, which multiplied by the number of Wieks m a 
solid foot, fftves the answer. 

Note.-^To find the number of bricks in a solid foot, multi{^y the 
length in inches by the breadth in inches, and that product by the 
thickness; thea divide 1738 by this product 

RXAMFLKS. 

How naany bricks, 8 inches long, 4 inches wide, and Sf inches Uiiek, 
^*T Jl^!** ^ ^**^ *^ ^'^^ of » bouse 40 &et lomr, 30 Ibet wide. 
^ 5» feet high, the walk to \?e ene foot thick ? 
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^X4xSi:a80 floSd mcfaes in a Inick ; then 172d-i-80£=:31,6 briciri 
in a solid foot Then 40-H0-f-30-f 30al40 

four times the thickness —4 

136 

height X20 
solid feet in the whole wall 2730 

number of bricks in a solid foot X21>6 

Answer 58753 bricks. 

Pkob. x« — ^To find the tonnage of a Ship* 

RULE, 

Multiply the leng^ of the keel by the breadth of the beam, and 
that product by the depth of the hold, and divide the product by 95, 
the quotient will be the tonnage. Note. — ^If the vessel be double, 
decked, fa»lf the breadth of the mainbeam is accounted the depth of 
the hold. 

KXAHPLES. 

What is the tonnage of a vessel 65 feet in length by the keel, the 
breadth of her beam 23 feet, and the depth of the hold 10ft. 6in,s3 
10,5fl. ? Thus, 65x22xl0,5H^95=>BAns. 158 tons, 5 rem. 

Pbob. xi.-^To find the number of gallons, dsc., that ajre 
contained in a vessel in the form of the frustrum of a cone, 
or a tub, whose top and bottom diameters are unequal. 

RULE. 

Find the cubic contents of the given vessel in inches, (by tiie rule, 
Prob. V. Art 3, for finding the contents of the frustrum of a cone,) 
which divided by 331 will mve the wine gallons, &c. 

Ex. How many wine gallons are contained in a tub, whpse bottom 
diameter is 37 inches, top diameter 36 inches, and depth 50 inches ? 

Thus, 36—27=9 diff. X 9=81, sq. of diff. 4-3=27, J of 
sq. of dtfT. And top diam. 36 x bottom diam. 27=972,+ 
37, J sq. of diff. =999. Then 999 x ,7854 x 50=39230,73 
eubie inches, which -4- by 231 ^ves 169,83 gallons, Ans. 

PjBOB. ¥ii^^«^To guage a cade, or tovfind how many gaU 
loas it will kH)ld. 

1*0 gnage acaSk, yoa must messore the head diameter and the btt&g diameter, 
(taking the meaaore within the cask,) and the length of the cask, makinf sfiowanos 
for the thickneasof tfae heads; then XxUka the di^rence between the liead aii4 btns 
diameter, and when the staves are about an onclinary curve, add alwut 6 tenths of 
the diliisrence to tl^ head dlsmeter^liich wiH redueethe cask to a cylinder : that Is, 
it will give the mesa diameter."^ Then multipiy the square of the mean dtameter 
In iJBches by ^'J^M, and that product by the Icofth kn inches, (Prol). 4.) gives the cubic 

* If the diameten of the lieads are «neqvi|i, take their meatt <tiameter, aod if Oie 
staves are very much curved, take ,66 instead of six tonl^i |>ut if they he nearly 
straiglit, take ,56, &c. 
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contantiiiiliiclMii whkh divided by 831, giTW tbe wine gallooai and by 88S gftm 

tbe beer gaOoiM. 

But 81 the equare of the mean diameter la -always to be multiplied by ,7854 and 
divided by 991 for wine galkuu, we may contract the operation, and moltlply by their 
quotient,/ ,7854 rkne%A \ thus, for wine gals, multiply by 34, pointing off 4 fig- 

V-Mi =,U034 ;) ({!^= 0028^^ 

urea for the declmala ; and for ale or beer gala.,^ 28^ ' ^^^^'vv^ / by 38, pointing 
off four figurea for declmala. Hence the following 

RULE. 

Multi^y the square of the mean diameter by the lengta, and muL 
tiply this product by ,0034 for wine, and by ,0028 for b^r gallons. 

Ex. There is a cai^ whose head diameter is 25 inches, bung diam. 
eter 30 inches, and whose length is 38 inches. How many wine gal. 
fons, and how many beer gallons does it contain 7 

Thus, the diff. between the head and bung diameter is .5 inches ; 
tills inultiplied by 6 tenths gives 3in. to be added to the head diameter. 

254-8=:S8in. mean diam. x28iD.=784,sq. of mean diam. 
X38in. length, =29792. Then 29792 x, 0034 =101,2928 
wine gals.; and 29792 x, 0028 =83,41 76 beer gals. 

. PsoB. xni. — Of Mechanical Powers. 

Art. 1. Of the Lever. — ^It is a fundamental principle in mechanics, 
that the power, and weight which will be raised, are to each other in^ 
versely as the spaces which they pass over. Hence to find what weight 
may be raised by a given power. 

As the distance between the body to be raised, or balanced, and the 
fulcrum, or prop, is to the distance between the prop and the poin,t 
Tv^^here the power is applied, 90 is the power, to the weight which it 
yiU balance. 

SZAM7L1E. 

1. There is a lever lOfl. long, and the fulcrum or prop, on which it 
turns, is 2ft. from one end ; how many pounds weight at the end 2ft. 
from the prop, will be balanced by a power of SGlbs. at the end ^fL 
from the prop ? As 2fl. : 8ft. :: 561b8 Ans. 224ibs. 

2. What weight must be applied to the above lever eight feet from 
the prop, to balance one thousand pounds two feet from the prop ? 

As 8fl. : 2fl. :: lOOOlbs Ans. 2501fas. 

3. If lOOOlbs. be placed 2 feet from the prop, on the above leyer, 
how far must 2501b8. be placed from the prop on the other side, to 
balance the lOOOlbs. ? As 2501b8. : lOOOlbs :: 2ft .... Ans. 8ft. 

Art. Q, Of the Wheel and Axle. — ^The spaces passed over are as 
their diameters or circmnferenoes. 

There is a windlass, the wheel of which is 60 inches in diameter, 
and the axis around which the rope coils is 6 inches in diameter ; bow 
many pounds on the axle will be balanced by 1601b8. at the wheel ? 

As 6in. : 60in. :: IGOlbs Ans. IGOOlbs. 

2. How many pounds at the wheel of this windlass will balance 
12001bs. on the axle ? As 60in. : 6in :: 12001bs Ans. 1201bs. 

Art. S. Of the Screw.^The power is to the weight which wiU be 
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raiflod, lis the distance between the two threads of the screw, is to the 
circumference of a circle described by the end of the lever to which 
ihe power is applied. 

EZAMFLK. 

1. rthere is a screw whose threads are 1 inch apart. If it be turned 
by a lever 7 feet long, what weight will be balanced' by 130 pounds 
power? 

Thus, the lever is half the diameter, consequently the diameter is 
14 feet. Then, as 7 : 22 :: 14 : 44, the circumference of the circle 
described =s528 inches. Then, as lin. : 528in. :: ISOlbs., the ratio be. 
ing as 528 to 1, &c. without any allowance for friction for which it is 
common to add about one-third to the power. 

Problem xiv. — To measure Loads of Wood. 

Loads of wood are generally estimated by cord-feet, 8 of which 
make a cord : 128 solid or cubic feet make a cord ; hence every 16 
solid feet make 1 cord-foot. 

itUMJ. 

The length, breadth, ahd height, multiplied together will give iHfo 
solid contents, which divided by 16, will give the co!rd.feet. 

BXAMPLB. 

How many cord.feet of wood in a load 8 feet long, 3 feet 6 inches 
wide, and 2 feet 6 inches high ? 

Thus, 8ft. 6in. = 3,6ft. X 2ft. 6in. =2,5=8,75 x 8=70,00 
-^16=: 4 1- cord-feet. 

* Or, by duodecimals, 3F 6'x2F 6'=8F 9'x8F 0'=70 
solid feet. And 70-r-16=4^, Answer. 

But when the load is just 8 feet long, multiply the breadth and height 
together, and half the product will he the answer in cord.feet. 

Thus, 3,5ft. X 3,5ft.=8j75-T-2=4,375 cord.feet,=54f ft. 
the same as above. 



A PRAOnCAt 



SYSTEM OF BOOK-KEEPING, 

FOR FARMERS, MECHANICS, AND MERCHANTS. 



ttbindiapeniablyBeeeMaiy, that eyerfperaonwbo traosactt any bosli^ 
ve acqaaintod with some concise, practical method of keeping his accounts. It win 
not be necessary for the pupil to vBderstand erery rule in anthmetic bef(n« he at- 
tends to this suki|ect : every scholar should obtain some practical knowleilge of 
Book-keeping, berwe be leaves achooL There are varioaa methods d keeping ac- 
toonts, and we have here inserted the two which we consider best adapted to com- 
■Mm hiislnesB.-~The best method for Farmers and Mechanics, whose accounts are 
■otvstenflive, is, to Iwve a single book, and eater each peraon'sname, with whom an 
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BOOK-KEEPING, (METHOD FIRST.) 
TIMOTHY CAREFUL, Farmer. 



1834 

May 10 

" 13 

June 7 

Sept. SO 

1835 
Jui. 5 
April 35 



•4 



M 



To repairing cart wheels * * • 

" one plough . . . 

" Frame for a bam . . 

" 1 day, myaelf and approntioe, repairing houie, 
cbc. . • • « * 

*' window eaBhes for your house 

" 7 days* work of myself on your boose, ending 

this day, a 1(1,18 per day 
" 7 do. do. of my apprentice, a $0,75 • 



JWte.— When an account is settled and balanced, it is cus- 
tomary to draw parallel lines under it as above< 




DR. 



1834 
Oct 9 

Nov. IS 

1835 
June 8 



M 



•I 



JEREMIAH H< GOQDALE. 



To 350 feet of boards, at 2\cU 
(* 6 window blinds for your house, and hanging 

the same . • • . 

" 5 da^s' work of myself, repairing your house, 

laying floors, &c. at ^1|08 per day 
'* 5 do« do. of my apprentice, a 75cts. . 



• 



8 



5 
3 



CIS 

75 



1225 



40 
75 



800K-KBSPXN0, (KSTHOD FIBtT.) 
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aceonnt li to be opened, on the left hand page, Dr., and oppoaite thereto, on the ri||it 
hand page, Cr., (appropriating the whole or half of a page to each person's account, 
aa the -^aae may reqiure,) writing down each entry at full length, and the datea 
against them, as in Method First. But where many entries are to be ma^e daily, 
(as in the case with Merchants, &c.) it ishecesssaiy to have a Dat Book, and aLii- 
esR, as exemplified in Method Second. 

In the Day Book, the owner should charge every perscm Dr. to each article deliv- 
ered them on account, and Cr. by each article received from them, at the time 
when the same was delivered or received ; and every entry on the Day Bo<dc should 
be written at full length, and mention all the particulars necessary to make It fuUy 
understood. 

Each entry made on the Day Book is to be postedvor p^u^ed in the Leger, assign-> 
ing to each person's name a page, or part of a page; for the sante} the pr. being en- 
tered on the left and the Cr. on the right hand of the page. When any article ia 
posted, or transferred from the Day Book to the Lwer, it should be noted on the mar- 
gin of the Day Book, either by making a cross. ( X ) or two parallel lines, ( U ) wnd 
placing the figure opposite, denotins the j>age or the L^er to which it is tranaerred ; 
and the date, and the page of the Day Book, diould aim be placed on the Leger. to 
show the page of the Day Book from which each entry was taken ; as exempUned 
faiMethodSeiJoiid. 



BOOK-KEEPING (METHOD FIRST.) 
CONTRA. 



CR. 



1834 

May 8 

15 

June 6 



<i 



19 
Aug. 21 
Sept 10 

1835 
Jan. 2 
May 10 



Dj your team one day ploughing 
** 18|lb8 butter, a 14ct8. per lb. 
" 15 bushels of com, a 96ct8. per bushel 
«* 3 do. lye, fl82ct8. " 

" 1 cow 

" 1 pork bam, wt. Sl^Ibs. at 12 cents 
** 26 bushels potatoes, a 25cts. 

*« 5 cords of oak wood, a $5,00 
(( cash to balance 
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cts 


1 

2 


IS 


14 


40 


2 


46 


27 


50 


3 


7& 


6 


50 


25 


00 


2 


78 


86 


£f0 


sss 


=» 



CONTRA. 



bR. 



1834 
Nov. 19 
Dec. 12 

1835 
August 5 



By one pair boots 
" 3 pair boys' shoes 

" cash 



This Is the form of an account remaining unaettled, audi 
ten for ftiture entries. I 

21* 



open 



$ 
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3 

9 
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50 
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FORM OF A DAY BOOK. [PNE»1 



WILLIAM MERCHANT, N, Lorooir, Afrxl 1, 1834. 



HI 



Joseph Alberts 

To 1 band flour, 
** flfts. browB Hsvamia aofw, 



||3 



Nathaniel Cortisa 

By 15 boflhdi com c 75e p«r builieL 
I '* lefHw. bnttor c 16 oenti, 



H3 



111 



) Jeremiah Goodale 

,To 5 cattons molaMes « 44eli. 

Joseph Alberts 

iBy 68UIB. cbeoM at G^eta. 



JU — 



lis 



Bi 
HI 



1|8 



l|3 



m 






p 



Nathaniel Curtiss 

To 3i yards of broadcloth c Sft^TS, 
Byjcaab, 



.AA 



Jeremiah Goodale 

To 381ba. salt pork at Sicta. 
M lporkbara271bB.alSict8. 



dUd 



Joseph Alberts 

To ^yards Iriah linen at SScta. 
" 1 Dabon*8 complete Seiioolmaatan* Aariatant. 
By 2ji coids walnut wood a S6|00, 



Nathaniel Cartiss 

To 9 yards calico c 31 centa, 
** Sbrooma, 



Jeremiah Goodalo 

By mending my carriage, 
" caah, 



Joseph Alberts 

Tu 6 fmllons molAsses d ik ceniBt 
** dibs. Byaon S. tea aSOcts. 
** 1 siUc handkeFeniei) 



Nathaniel Curtiss 

To 9Ibs. geeae feathera aSOeta. 
By caab, 



Jeremiah Goodale 

To 5 bushels oats at 34 cents, 
** Tbcaab, 



Dr. 



n <( fcts 



Cr. 

•11,25 
1,40 

Dr. 



Cr. 



Dr. 

Cr. 



Dr. 



Dr. 



Dr. 

•e,TO 

,34 



Cr. 

93,50 
1,50 



Dr. 

S3,52| 

1,50 

,84 



Dr. 

C3r. 



Dr. 

•1,701 



r: 



]» 



16 
3 



6 



3 
15 



3 



6S 



n 






St 

08 



H 



od 



86 
96 
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FORM OF A DAY BOOK. 



New LoNDOir, Apkil 12, 1634. 



X2 



XI 



?^3 



Nathaniel Curtiss 

To H yaiia cotton sheeting « 16a 
" 1 wpocA thread, 



Dr. 

•5,00 
,06 



Joseph Alberts 

To l&IM. shingle nails at 8 cento, 
" 1 gallon Malaga vine, 



Dr. 

•1,90 
1,17 



Jeremiah Goodale 

By 3i bushels beans a fljlS, 



Cr. 



XI 


k2 


X8 


X3 



Joseph Alberts 

To Ojrds. satinett c 91,2S. 
^' 5 sks. sewing dUc d Sc. 
" 3 sticks twist a 6 cents, 



Dr. 

•11,25 
,25 
il2 



Nathaniel Curtiss Cr. 

By Sbbls. cider a ^1,50, the barrels to be returned, 



Jeremiah Goodale 

To ^ds. bleached slieeting a IScto. 
By c&ib, 
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00 
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We have given an example of the Day Book sufficient to abo# the nauUMgr of 
keeping it A t the commencement of the book, the ownec should write his name, to- 
gether with the place a( his residence, in the manner exhibited on page Itt, where 
the pupil will obeerre the name of William Merchant, who is suppmed to be the 
penRm who owns the book, and residing in New London. The pupil win also ob- 
«erv«, that the day of the month, &;C moctt be placed at the top of every page ; and 
when the date «lteTS between the top and bottom of any page, the figure denoting 
the day of the momh is placed in abreak in the lines whicli are drawn between the 
Mtries. 

By posting ka accoutit, iti meant, transferring the enMes Arom the Day Book to the 
Lemr. Every entry in the Day Book must be posted into the Leger ; and when sev- 
erd articles are entered in the Day Book at one time, it is not necessarv to mention 
them all in posting to the Loger, but merely to say ** sundries," as la the fbBowiffig 
Leger. 

Id porting an account, begin with the first fiame on the Day Bo(^ Bnteritontiitt 
Leger: if it be Dr., on the feft, or if Cr., on the rinht hand of the pftge,thi]s enter 
Inc each under ito proper head, placing the date and the page of the Day Book in tha 
columns ruled for that pnrpose; and mark the pagp oi the Leger on the Day Book 
opposite the entnr. 

Every Leger snould have an Index, or Alphabet, to show on which page each 
pemnli account stands. 

I urn 



INDEX TO THB LEGER. 



A Alberts, Joseph, 
C Curtiss, Nathaniel, 
Q Goodale, Jeremiah^ 



pago 
(I 
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B0OK-KBB?mB, (KITHOD SIOOKD.) 
FORM OF A LEQEB. 
JOSEPH ALBERTS. 



NATHANIEL CURTI8S. 



f83i 

Apl. 


t 

10 
13 


ro broadcloth 

" Bundriea 

" gCMO foslh'a 

To bsknoe from 


1 
1 

a 


9 

IG 
3 

i 

7 


63 
13 
50 
06 

31 

39 


1834 

" 1 
" 1 


1 Bt Bundries 
4 "cuh 
<• cuh 
4 '• cider 

" bilutce to 
URW tccoont 

Tbte !■ tHe ii)nii 

ruu.aniltlietHlBiKK 
carried focwud lo 


1 

1 
1 
9 


3 
3 

3 

7 
29 


6. 

01 

3! 
3 



JEREMIAH GOODALB. 



3 To maluses 
" BQudnei 

" Bheetjitf; 



FORMS OF NOTES, BECEIPTS AXD ORDERS. 249 

Note on Demand. 

• §65— • ^^^ London^ October 3, 1836. 

For value received, I promise to pay to Arbtas A. Wilder, or or- 
der, sizty.five dollars fiftj.one cents, on demand, with interest. 

Alpha G. Willard. 

With the words * or orders* a note is negotiable, that is, the person 
to whom it is made payable, may sell it again, provided he endorses 
it ; and the holder may lawfully demand payment of the signer of the 
note ; or if he refuses, or is unable to pay, of the endorser. 

Note of three months. 
^50^. New London, October 3, 1837- 

For value received, I promise to pay to Reuben Pritchard, or 
bearer, fifty dollars twenty.five cents, three months afler date. 

Charles Stockman. 

A note made payable to A B, 0r bearer, may be collected by any 
person holding it, and requires no endorsement. Without the wot& 
* or order,* or, * or bearer,* a note is not negotiable. 

Note at Banh 
-1(150. New London, October 3, 1836. 

Ninety.five days from date, I promise to pay Olivbr Osborn, or 
order, one hundred and fifty dollars, at the Union Bank, for value re- 
ceived. Solomon Patwell. 

Receipt for money on account* 

Keceived of Jonathan Davidson, eleven dollars on account. 
New York, October I, 1836. Daniel DowKBR 

Receipt in fiUL 

Received of Solomon Strong, one dollar, in full of all demands. 
Norwich, October 3, 1836. Job L. Burnham. 

A receipt in full of all accounts cuts off accounts- only, while a re- 
ceipt in full of all demands, cancels all claims whatsoever. 

An Order for Money. 

Mesara. O'Neil ^ Sawney, 

Pay Timothy Turner, or order, eleven dollars and fifty cents, and 
charge the same to my account. Titus Truman. 

New London, October 3, 1836. 

An Order for Goods. 

Mr. B, Stark, New Orleans, Oct. 5, 1836. 

Please pay the bearer one dollar in goods from your store, and 
charge Your obedient servant, Thomas Porter. 

When an order is paid, it is proper that it be receipted on the back, 
ij the person to whom it was made payable, or if it be made payable 
JO bearer, any person who presents it for payment may receipt it. 
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